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Major Professor: Gloria Waters, Ph.D., Professor of Speech-Language and Hearing 
ABSTRACT 
Currently , two treatment orientations exist in remediation of aphasia: an impairment-based 
approach and a socially oriented approach . Both are theoretically driven and strive to improve 
communication in aphasia , yet rarely are they administered in a collaborative , integrated manner. 
Based on a review of these orientations, it was hypothesized that chronic patients with aphasia 
(PWA) would benefit from treatment that is grounded in both philosophies. Additionally , there is 
evidence that greater intensity of treatment leads to better outcomes and that interdisciplinary 
treatment might be beneficial. There are currently no studies of the effects of intensive, short 
duration , interdisciplinary treatments of PWA that use both impairment-based and socially oriented 
approaches. The present research evaluated the benefits of such a treatment program. 
In Study 1, 14 PW A were provided with 30 hours of interdisciplinary treatment a 
week for four weeks in both individual and group formats. Strong levels of change were 
observed post treatment, and targeted areas of language function continued to improve at 
three months post treatment suggesting lasting results from treatment. 
In Study 2, we examined the effectiveness of training verbs in a combined 
treatment model (individual + group) compared to those trained for the same duration in 
v 
only individual or group paradigms a new cohmt of 12 PW A. No significant effect was 
seen for verbs trained in one condition over another; however, all verbs demonstrated 
significant improvements as a result of treatment. Strong treatment effects were seen for 
the group on generalized measures of noun and verb naming as well as the number of 
complete sentences produced in constrained picture description tasks. Moderate changes 
in functional communication and quality of life measures also were seen as a result of 
this treatment. 
Overall, the findings demonstrate significant linguistic and psychosocial changes 
as a result of intensive , short duration, interdisciplinary treatment of chronic PWA. This may have 
clinical implications. There was no benefit of an integrated approach over impairment-based 
or socially oriented approaches alone. The failure of the integrated approach to achieve better 
results may be due to the uncontrolled use of target items in the socially oriented approach in all 
conditions. 
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Chapter 1 
Background and Introduction. 
Language interventions are frequently classified along a continuum of 
naturalness (Paul & Cascella, 2007). At one end of the continuum is the clinician-
centered approach. Here, it is the clinician's role to develop treatment tasks to 
remediate a particular area of language. A cognitive neuropsychological model of 
intervention is often used in this approach. This approach begins with a thorough 
evaluation to identify the linguistic process(es) disrupted in an individual. Therapeutic 
tasks are subsequently developed to remediate or compensate for that damaged process. 
Successful treatments often utilize models of cognitive-linguistic processing and have 
been shown to improve language performance in individuals with aphasia (Thompson 
& Shapiro, 2005; Whitworth, Webster, & Howard, 2005, Wertz et all981). This 
approach, because of its focus on the discrete deficit, has often been referred to as an 
"impairment-based" approach (Martin, Thompson & Worrall, 2008). 
Impairment-based interventions are typically delivered in an individual setting. 
Sessions are didactic and frequently follow a Request-Response-Evaluation (RRE) 
sequence in which the therapist requests performance (e.g., asks client to name a 
picture), the client responds and the therapist evaluates the client's response (Simmons-
Mackie et al, 2007). By controlling the structure and pace of the session, it is possible 
to focus and increase the volume of practice items (Damico et al. , 2000; Horton, 2004). 
A contrasting approach, found at the other end of the continuum of naturalness, 
is the participant-centered approach. These types of interventions place the client at the 
center of the intervention. Treatments are developed that are meaningful, relevant and 
driven by the participant. Social models of intervention are often referenced in this 
approach. Group treatment is a socially oriented intervention and an example of a 
participant-centered approach. In this treatment, individuals engage in functional 
language tasks, such as group oriented conversation. Because conversation is 
inherently generative , it cannot be scripted entirely by the clinician. The participant has 
a greater choice in how they respond to a conversational prompt which in tum fosters a 
more natural and equal role in the communicative exchange. Studies support the use 
of conversation group treatments to improve language performance in individuals with 
aphasia (Wertz et al ., 1981, Elman & Bernstein-Ellis , 1999b). 
Both philosophies lead to treatments that strive to improve function for the 
individual with aphasia, but often the two styles are described at opposite ends of a 
treatment continuum and until recently clinicians found themselves needing to identify 
with one particular philosophy over the other (Holland, 2013). Considerable evidence 
exists in the literature to support both these types of interventions and indeed both 
interventions seek to improve communication in the individual with aphasia (Martin, 
Thompson & Worrall, 2008). 
Logic suggests the combination of both approaches may be more beneficial than 
one approach alone. Still little data exists to support their use in an integrated manner. 
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Evidence in Support of an Impairment-Based Approach to Word Retrieval 
A defining characteristic of aphasia is a deficit in word retrieval, or anomia. As 
a result, much of the aphasia treatment research has been focused in this area 
(Edmonds, et al, 2009). There is a vast literature in support of interventions for word 
retrieval which is -beyond the scope of this paper. Nickels (2002) provided an extensive 
review of the intervention literature for word retrieval and demonstrated that language 
treatments focused on impairment type had a large effect on: noun retrieval (Hillis & 
Caramazza, 1994; Howard et al, 1985b), and verb retrieval (Murray & Karcher, 2000; 
Raymer & Ellsworth, 2002) with maintenance of some behaviors over time (Pring et al, 
1990). Treatments were also shown to generalize to conversation (Hickin et al, 2002). 
Despite these strong outcomes for the group, interventions were not effective for all 
participants and in each study reviewed there were several non-responders. This 
finding lends support to the widely accepted hypothesis that each different level of 
breakdown in word production might be best remediated by a different type of 
treatment (Hillis & Caramazza , 1994; Nettleton & Lesser; Whitworth, Webster and 
Howard, 2005). For example, if the locus of the naming deficit is in retrieving the 
meaning of words (semantic) rather than in retrieving the sounds of words 
(phonological), then the ideal treatment should be focused on the specific deficit 
(Nickels, 2002). Below we identify several such treatments, which have been shown to 
improve discrete language functions in areas of verbal expression. 
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Semantic Feature Analysis (SFA) (Boyle & Coelho, 1995) is a treatment of 
anomia built upon the spreading activation theory of semantic processing by Collins 
and Loftus (1975). In this treatment, the participant is asked to name pictured items 
and then, regardless of his/her success naming the target, is instructed to generate six 
related features regarding the target word's form, function and use. The generation of 
features is argued to activate the semantic network for that target, which then increases 
the likelihood that the item itself will be activated. Boyle (2004) states that the 
activation threshold for a target word is reached and translates into improvements in 
therapy because participants learn to use a strategy for word retrieval. Another 
component of the treatment is that the participant is required to generate or choose his 
own responses. This notion of choice is purported to promote deeper processing and 
yield longer-lasting improvements (Hickin et al, 2002). Success has been shown with 
this treatment for several small case studies (Anotucci, 2009, Boyle, 2004, Boyle and 
Coelho, 1995, Conley & Coelho, 2003, Lowell et al., 1995). Specifically, treatment 
resulted in improved production of treated nouns as well as generalization to untreated 
nouns with improvements remaining at four weeks follow-up. The sample sizes in 
these studies were small and they did not investigate whether this treatment generalized 
to noun retrieval in connected speech or to other communicative environments, which 
suggests caution when interpreting these findings. 
Leonard et al (2008) developed a "phonological comparison" for the SFA 
program, called Phonological Components Analysis (PCA) treatment. PCA mirrors the 
SFA program in that it promotes active engagement on the part of the participants as 
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they name phonologically based features of a target item. Their study investigated the 
effect of this treatment on ten individuals with varied profiles of aphasia. Seven of the 
ten participants studied demonstrated a strong treatment effect on trained items, three of 
whom also demonstrated a significant change on naming untreated items from the 
Philadelphia Naming Test (Roach et al, 1996). Of note the individuals with the more 
severe profiles of aphasia were those who failed to show a significant treatment effect. 
This result may be due to the fact that the locus of naming deficit in these more severe 
cases was actually in the semantic rather than phonological system suggesting that 
these individuals needed treatment aimed at that level before undertaking PCA. 
Leonard et al reported that the results of the study were maintained at a month follow-
up. Critics of Leonard's study suggest that the positive results maybe influenced by the 
"semantic" training inherent in using pictured stimuli, in contrast to the previous 
phonologically based studies that used only verbal or written representations of targets. 
An alternative hypothesis put forth by Hickin et al (2002) suggests that the poor 
maintenance typically seen in phonologically based treatments is likely due to the 
reduced level of "engagement" or active participation seen these treatment programs. 
In other words, the core feature of SFA and PCA is that the participant is required to 
generate their own types of cues, whereas in other more traditional types of programs, 
the participant is provided with the cue. Hickin argues that it is this level active 
engagement which produces the longer lasting results, rather than the difference 
between semantic versus phonologically based treatments. 
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Another area of naming treatment has focused on verb retrieval. In 1988, 
Loverso and colleagues introduced a treatment known as Cueing Verbs Treatment 
(CVT). CVT's underlying premise, based in theories of cognitive psychology and 
generative semantics, argued that the verb is the predicate core of all simple sentences 
and specifies the relationship between concepts (Filmore , 1968) . In this multiple 
baseline single-subject design, two subjects were asked to complete tasks such as 
generating, copying, writing and repeating the agent and patient for presented verbs, 
then answering "wh" questions about those pairings over a five month treatment period. 
The graphic and verbal subtests from the Porch Index of Communicative Abilities 
[PICA], (Porch, 1967) were administered monthly during a four month pre-treatment 
phase, three times during treatment phase and one at one month follow-up. The results 
showed pre-post treatment improvements on standardized measures of language 
performance (i.e.) using a paired t-test comparisons of the average baseline scores 
Verb Network Strengthening Treatment (VNeST, Edmonds et al. 2009) expands 
on this earlier work by trying to treat verbs in a semantic way. Edmonds et al (2009) 
argue that thematic roles are, in a sense , features of the verb itself and that one 
verb/event can have a multitude of related thematic roles, potentially representing a 
large network of schemas/semantic relationships. VNeST therefore, builds on the 
proven theories of semantic mapping (Plaut, 1996) and aims to improve lexical retrieval 
of content words in the sentence context by promoting systematic retrieval of verbs and 
their thematic roles. In this study, four participants were trained on 10 specific 
transitive verbs using specific pairs of agents/and patients. E.g., chef/sugar, 
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carpenter/lumber, surveyor/land, designer/room with the verb "measure." Edmonds 
and colleagues attempted to use more specific verbs versus general verbs, e.g. "fly" or 
"drive" over "go" to increase the specificity of the communicative act. Treatment 
consisted of five steps during which the participant was asked to generate agents given 
a verb, followed by patients, which corresponded to the agent-verb pairings. Choices 
with foils were presented if the participant struggled to generate these nouns. Next, 
participants were asked wh-questions about the agent-patient pair to expand upon the 
sentence, e.g., Where does the baker measure the sugar? Finally, 12 sentences were 
read to the client containing the target verb combining all agent/patient options and the 
participant was asked to make a semantic judgment about the accuracy of the sentence. 
Treatment was provided twice a week for two-hour increments for six weeks. 
Generalization to sentence production for sentences containing trained and untrained 
semantically related verbs was tested weekly. Results showed improved lexical 
retrieval of content words in sentences with trained and untrained verbs across 
participants. Pre-to post treatment improvement was demonstrated on single verb and 
noun naming and lexical retrieval for trained verbs in SVO sentences using a picture 
stimulus. With such a small sample size (4), caution is advised in interpreting the 
results. Additionally , during the sentence completion task, the presence of the verb was 
scored rather than the grammatical completeness or complexity of the sentence wich 
suggests further caution in interpreting the generalization to the sentence level. The 
verb was produced in connected speech, but the utterance may not have been complete 
or grammatically correct. Finally, Edmonds did not look at treatment effects in 
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connected speech beyond the sentence level so, it is unknown whether these learned 
items resulted to generalization in discourse or across communicative partners. 
Edmonds and Babb (2011) completed a follow-up study examining the effect of 
VNeST with two individuals with moderate to severe profiles of aphasia. A multiple-
baseline approach was used and effect sizes were calculated for pre-post treatment and 
maintenance probe responses. One participant demonstrated improvement on all 
measures of generalization to noun and verb retrieval and verb retrieval in sentences; 
whereas, the second participant did not. Both participants demonstrated improvements 
in functional communication as measured by the Communicative Effectiveness Index. 
(Lomas et al1989). Here again, such a small sample size, caution must be used when 
generalizing findings; however, it seems that VNeST may provide some benefit for 
some individuals with more severe profiles of aphasia. 
Edmonds et al (2013) completed a replication of the previous studies in an effort 
to extend the findings with a larger cohort of participants . Nine participants with 
chronic aphasia due to a single left hemispheric CV A participated in a single-subject, 
multiple-baseline design. In the pre-treatment phase, participants were tested five times 
on a sentence production probe of ten trained verb scenarios (e.g., the carpenter is 
measuring the lumber) and ten semantically untrained verbs (e .g. the farmer is 
weighing the apples). Participants also completed a control task where they were 
required to generate an adjective synonym in a sentence completion task (Someone 
who is sick is also said to be __ ). Treatment following the same steps described in 
the earlier studies was provided twice a week, two hours each for ten weeks. Post-
s 
treatment probes were administered the week immediately after treatment and then at a 
three-month interval to assess maintenance of performance. Results showed that the 
group improved on sentences with trained and semantically related untrained verbs 
following treatment. No change was observed in the control task. Stable performance 
was observed for seven participants with three-month post treatment data indicating 
·.· 
maintenance of improvement for both trained and untrained probe. 
Participants also demonstrated strong treatment effects for noun and verb 
naming pre to post treatment; however, no change was observed in sentence 
production as measured by the Northwestern Assessment of Verbs and Sentences 
(NAVS, Cho-Reyes & Thompson, 2012). Significant changes of pre to post treatment 
scores on the Western Aphasia Battery (WAB, Kertesz, 2006) and the Communicative 
Effectiveness Index (CETI) were also observed indicating improvements both on formal 
measures of language performance and in functional communication as reported by the 
caregiver. Maintenance data was not available on these formal measures of 
generalization. 
While sample sizes were small in each of the VNeST studies described above, 
these data taken together suggest that VNeST is an effective treatment to promote 
production of lexical retrieval of both verbs and nouns for individuals with aphasia. 
Further study is still suggested to explore the generalizability of this treatment to other 
language of greater complexity (sentence/discourse) and to other communicative 
environments. 
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To explore the effects of generalization in word retrieval in aphasia, Thompson 
and colleagues (2003) used a semantic naming treatment to investigate the effects of 
word "complexity" on generalization (Kiran & Thompson, 2003; Thompson, Shapiro, 
Kiran, & Sobecks, 2003). These studies showed that generalization occurs to simpler 
untrained items when treatment is focused on the semantic features of more complex 
constructions. In other words, if low frequency (less typical) nouns are trained versus 
high frequency (typical) nouns, acquisition of the typical nouns occurs as a by-product 
of the treatment. The reverse effect is not observed when typical nouns are trained in 
this manner. The authors posit this effect is seen because atypical words convey 
information about both the core defining features of the category and the range of other 
features, which are necessary to distinguish it from all the other words within the same 
category (Plaut, 1996). 
A follow-up study completed by Kiran, Sandberg and Abbot (2009) investigated 
whether other types of complexity, i.e. "abstractness" would yield the same 
generalization results. While this study was small (4 subjects), their results supported 
the hypothesis and showed that training abstract words resulted in greater learning and 
generalization to untrained concrete words, whereas training concrete words did not 
generalize to abstract words. 
The naming impairment treatments described in this chapter are examples of 
interventions designed to remediate a specific linguistic impairment using a cognitive-
neuropsychological model of language processing. These interventions follow a 
request-response-elaboration (RRE) structure and are most typically trained in an 
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individual setting with one participant and one clinician. There seems to be value to 
understanding the locus of linguistic impairment and supplying interventions that 
correspond to the underlying deficit. Criticisms of these types of treatments are noted 
in the generalizability to everyday/functional exchanges and their social/ecological 
validity to persons with aphasia. Whether the nouns or sentence structures trained were 
accessible to the participant in different contexts or with different listeners was not a 
focus of the investigations. 
In summary, there is considerable evidence in the literature to show that 
these focused impairment-based types of treatment improve targeted language 
performances in individuals with aphasia (Beeson, 1999; Edmonds et al, 2009; 
Edmonds et al, 2013, Nickels, 2002; Robey, 1998; Thompson 2005). Generalizability 
to everyday/functional exchanges and social/ecological validity to persons with aphasia 
needs to be studied further. 
Evidence in Support of a Socially-Oriented Approach 
Foremost in participant-centered approaches is The Life Participation Approach 
to Aphasia (LPAA). LPAA is a "consumer-driven service delivery approach that 
supports individuals with aphasia and others affected by it in achieving their immediate 
and long term life goals" (LPAA Project Group, 2000). This approach encourages 
reengagement in life throughout the rehabilitation process. It places the individual at 
the heart of the decision-making, with a goal to empower the individual with aphasia 
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and reduce the consequences of aphasia in the individuals' quality of life. As a result, 
LPAA and other such models are often referred to as socially oriented approaches. 
One socially oriented approach, conversation group treatment, serves as a · 
natural and dynamic vehicle to improve social communication and has been shown to 
improve discrete language skills in people with aphasia as measured by total scores on 
formal language tests (Elman & Bernstein-Ellis, 1999). While previously considered 
an adjunct to individual treatment or as a more cost effective means of service delivery, 
group treatment is enjoying a renaissance in part because it seems to have certain 
advantages over individual treatment (Aten, Caliguri & Holland, 1982; Basso 2005; 
Bollinger, Musson & Holland, 1993; Elman & Bernstein-Ellis, 1999a,b; Pulvermuller 
et al2001; Wertz et al., 1981). Elman & Bernstein-Ellis (1999) state that group 
treatment facilitates generalization of functional communication to natural 
environments and also improves psychosocial functioning and participation in 
community life. We review evidence in support of these findings briefly below. 
Wertz and colleagues (1981) completed the first large scale, randomized control 
trial to investigate the efficacy of group treatment of aphasia. Five Veterans 
Administration Medical Centers participated in the study. 67 patients, with aphasia 
from a single stroke and four weeks post onset of stroke on entrance to the study, were 
randomly assigned to one of two treatment groups for a 44-week treatment program. 
Treatment group A consisted of 4 hours of traditional, stimulus-response treatments in 
all communicative modalities (reading, writing, auditory comprehension and verbal 
expression) plus 4 hours of "machine-assisted treatment and speech-language drill." 
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Treatment group B received 4 hours of clinician led conversational group treatment 
with no direct manipulation of speech or language deficits, supplemented by 4 hours of 
recreational activities. The PICA, Token Test, Word Fluency and a conversational 
rating scale provided language outcome measures at the start of treatment and upon 
termination of treatment. Due to attrition "'50% of patients did not complete the 44-
week treatment protocol. The authors therefore fractioned the participants into 
treatment groups of 4 durations: 11 weeks, 22 weeks, 33 weeks and 48 weeks. Results 
showed that groups in both cohorts made statistically significant gains on the overall 
communicative ability on the PICA. Greater magnitude of change was observed for 
participants who received more treatment. Significant change over time was also 
observed on the word fluency measure and the conversational rating scale. To compare 
the effects of individual and group treatment, the authors completed analyses of 
covariance in which the intake score at onset served as the covariate for each 
subsequent time period. Results indicated that both groups changed over time at the 
same rate. The individual treatment group demonstrated significantly better 
performance on the PICA graphic tasks. This finding is easily explained given that 
writing was not treated with Group B . In the 11 and 22-week cohorts , Group A 
demonstrated significantly better verbal findings than group B. No other significant 
differences were observed between groups in any cohort on any other measures. These 
data, while now over 30 years old, still serve as the strongest evidence in support of 
group treatment in aphasia. 
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Elman and Bernstein-Ellis (1999b) enrolled 24 persons with aphasia into two 
treatment groups (immediate and deferred) to determine the effect of speech-language 
group treatment compared to socialization group treatment over a four-month period. 
The treatment condition consisted of 5 hours/week of language group treatment across 
two days. Groups were conversational in format and encouraged increased 
communicative initiation and overall effectiveness using multiple modalities. Elman 
and Bernstein-Ellis found improved statistically significant scores on language 
dependent measures (SPICA and W AB) only after treatment; no significant change was 
noted on the linguistic measures during the baselines when no treatment was provided. 
These findings support the findings of Wertz et al and demonstrate that conversational 
group treatment is effective in improving language function as measured by a 
standardized aphasia battery. 
Van der Gaag et al. (2005) evaluated the impact of attending an aphasia center 
by quantifying participant's perceptions of their communication and quality of life. 
Over 20 weeks, 28 participants with aphasia received an average of 1.7 hours a week of 
various group language therapies plus a total of 8 hours of counseling. Outcome 
measures included two quantitative ratings of quality of life: EuroQoL (EQ-5D; 
EuroQol group, 1990) and the Stroke and Aphasia Quality of Life Measure (SAQoL-39; 
Hilari, Byng, Lamping, & Smith, 2003). A communication rating scale, the 
Communication Effectiveness Index (CETI; Lomas et al., 1989) was also administered. 
At the end of the six-month period there were statistically significant changes on one of 
the quality of life measures (EuroQoL) and on the communication rating scale. 
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Although the SAQoL-39 did not yield statistically significant changes, the direction of 
change was positive. These outcome measures are rating scales administered by 
participants. Without adequate control data , these measures are subject to rater bias and 
so should be interpreted with caution; however may suggest that participation in an 
aphasia center which provided group treatments and psychosocial support may 
positively impact the individuals' perceptions of their quality of life and overall 
communication. 
Elman and Bernstein-Ellis (1999b) analyzed data taken from qualitative 
interviews with pa1ticipants at the Aphasia Center of California during the multi-
method RCT study described earlier. Participants reported several psychosocial 
benefits: an enjoyment from being with others, feeling supported by others with 
aphasia, making friends , an ability to help others , seeing others improving and lastly a 
feeling of increased confidence. Linguistically , participants reported noticing that their 
talking, reading and writing had improved. Caregivers also noted comparable 
psychosocial gains such as improved confidence, improved social skills, improved 
independence , and increased motivation . 
Vickers, (2010) measured social networks and ratings of social participation in 
persons with chronic aphasia who attended an aphasia group treatment program 
compared to who had received no group treatment. A non-random convenience sample 
of two groups of participants was created. The first group (N 28) included participants 
who attended a bi-weekly aphasia group treatment, developed by the author, at a clinic 
in California. The second group (N=12) had not attended any aphasia group program 
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for the last 10 years and were recruited through community referrals. All participants 
responded to interviews to complete The Social Networks Communication Inventory 
(Blackstone and Hunt-Berg, 2003), The survey of Communicative and Social 
Participation (Vickers and Threats, 2007) and The Friendship Scale (Hawthorne, 
2006). These measures were used to collect information regarding demographic, 
physical and rehabilitation, communication and social participation variables as well as 
the size of the social network both before and after aphasia. Data were analyzed using 
both descriptive and two tailed inferential statistics. Results showed no significant 
change between groups for demographic data- indicating matched groups despite 
convenience sampling methods and differences in sample size. Data revealed 
significant differences for the whole group between social network size before and after 
stroke and significantly reduced frequency of contact after aphasia with close relatives 
and friends as well as with acquaintances. Between group comparisons revealed that 
participants who attended the aphasia group treatment program reported spending more 
time on average with friends and acquaintances than those who did not attend the 
program. No significant differences between groups were noted on any of the 
communication variables between the two groups. Data obtained from the Friendship 
Scale revealed significant differences between the two groups suggesting that levels of 
perceived isolation were significantly greater in the non-attendees compared to the 
aphasia group attendees. Significant methodological issues exist in this study in the 
way the sample was obtained, potential bias during interviews (authors of one measure 
also conducted the interviews and developed the group treatment program in the 
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experimental condition) and issues with using self-rating scales retrospectively. 
However, these data offer some support to the claims that individuals with aphasia are 
at risk for isolation and that group treatment positively impacts quality of life. In this 
study no significant difference was observed between groups on ratings of 
communication. This finding is in contrast to those observed by Wertz et al (1981) and 
Elman and Bernstein Ellis (1999b) and may be due to the reduced degree of specificity 
in the prompt and/or the subjective nature of the ratings made by the participants. 
These findings, taken together with the quantitative changes reported earlier, 
suggest wide-reaching benefits from group intervention for aphasia. 
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Summary of Treatment Evidence 
The literature reviewed in this chapter highlights two current and commonly 
used philosophies motivating interventions for aphasia. Both philosophies lead to 
treatments that strive to improve function for the individual with aphasia, but often the 
two styles are described at opposite ends of a treatment continuum. The first 
philosophy highlights the use of cognitive-linguistic theory as a way of understanding 
the disrupted processes found in aphasia and capitalizes on that knowledge to improve 
linguistic performance. This philosophy is commonly described as an "impairment-
based approach" (Martin, Thompson & Worrall, 2008). These impairment-based 
treatments frequently use stimuli which are not individualized to the clients' 
communicative needs and which, to date, have not been shown to consistently 
generalize to other communicative environments. The second philosophy provides 
treatment that strives to improve communication via supportive and naturalistic 
environments with peer groups in a participant-centered approach. This philosophy is 
often described as a "socially-oriented" approach and has yielded improvements in 
language production, functional communication and quality of life. 
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Combining Impairment and Group Treatments in an Intensive, Interdisciplinary 
Treatment Model 
Based on the literature reviewed so far, an ideal treatment model might be 
individualized to the discrete deficit with participant-centered targets trained across 
communicative/linguistic environments. However, few studies to date have investigated 
the effects of an aphasia treatment program that combines impai1ment-based and 
socially-oriented group treatments into one comprehensive program (Rodriguez et al, 
2013; Winans-Mitric, et al, 2013). Such a program was studied at Boston University as 
part of an intensive, interdisciplinary paradigm over two cohorts. Outcomes from this 
program will be discussed in the following chapter. We will begin with a brief review 
of the evidence in suppmt of the intensive and interdisciplinary components of the 
program. 
Evidence in support of an intensive treatment model 
Recent studies have attempted to understand the influence of several 
components in treatment delivery: the overall amount of treatment provided compared 
to the intensity or dosage of the treatment as well as the type of treatment (i.e. 
program/modality), (Robey, 1998; Cherney, Patterson, & Raymer, 2011). Robey (1998) 
completed several meta-analyses regarding the efficacy of aphasia therapy. His second 
meta-analysis studied the effect of the amount of therapy provided. He reviewed 55 
outcome studies of aphasia treatment, finding 12 which could be divided into three 
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categories relative to the total number of hours of treatment provided per week: low, 
(<1.5 hours/week; moderate (2-3 hours/week) and high (5 or more hours/week). The 
effect of the amount of treatment was separately calculated for acute, post-acute and 
chronic subjects. The effect size was greater in acute than in subacute and chronic 
subjects, but did not differ significantly between subacute and chronic patient groups. 
The amount of change was positively correlated with the duration of treatment in weeks 
and the total number of treatment hours suggesting that overall amount of treatment is 
important. Additionally a stronger treatment effect was seen for treatment provided 
at > 2 hour of treatment/week compared to low -dosage ( 1.5 hours/week or less). Of 
the 12 studies reviewed, wide variety existed in sample size (range of 3-61), 
types/severity of aphasia and types of treatment provided. Also of note, the two of the 
most widely cited aphasia treatment outcome studies (Wertz et al, 1981;1986) were 
excluded from this paper because the results were published in a format which lacked 
details necessary for the meta-analyses calculations. 
Bhogal, Teasell & Speechley (2003) also investigated the impact of intensity of 
treatment on recovery from aphasia. In this study, the authors completed a MEDLINE 
search to retrieve clinical trials which investigated aphasia therapy following a stroke. 
The authors identified 8 controlled treatment studies and tracked changes in mean · 
scores, length of therapy, hours of therapy provided each week and the total number of 
hours provided. Studies had varied sample sizes (10-327) and utilized varied treatment 
programs. The studies were initially sorted by whether or not data showed a significant 
treatment effect. An independent t-test was used to calculate differences of mean 
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scores and length of treatment between those studies yielding positive and negative 
results. A Pearson bivariate correlation was used to determine the association between 
mean change in scores for outcomes measures and the intensity of therapy. The results 
showed that studies with a positive outcome provided an average of 8.8 hours (range 5-
10) of therapy per week for 11.2 weeks (8-12) versus those studies with negative 
outcomes that provided approximately two hours of treatment (2-3.8) each week for an 
average of 22.9 weeks (20-26). In addition the average total number of hours of 
therapy was over twice as large in the positive studies (mean 108, range 60-156) 
compared to the negative studies (mean 43.6, range 30-52). 
Total duration of treatment was inversely correlated with the hours of therapy 
provided per week. The hours of therapy provided in a week (intensity) significantly 
correlated to total hours of therapy provided . Stated differently, the shorter the duration 
of therapy in this data set, the more intense the treatment (greater number of hours of 
treatment provided per week). Further analysis revealed that the total hours of therapy 
provided each week were significantly correlated with mean change in standardized test 
scores suggesting that treatment provided on a more intensive level for a shorter period 
of time resulted in greater improvements than treatment provided on a less intense level 
over a longer period of time ~ 
Several concerns are noted with this study. The data set was limited to studies 
with control groups and which used at least one of the following three outcomes 
measures (PICA, Token Test and Functional Communication Profile). This limited the 
number of papers which could be included in the analysis . Statistical analyses did not 
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account for the large variability seen in sample size across the studies reviewed. The 
overall amount of treatment, irrespective of intensity or duration, was not considered or 
corrected in these analyses. In addition, the study did not investigate whether or not 
these effects were maintained once treatment was withdrawn. Another criticism of this 
study offered by Marshall (2008) is that it did not include many studies that 
demonstrated the benefits of aphasia treatment that were not necessarily intensive. 
Marshall also argued that it is premature to claim that intensive treatment is superior to 
less intensive treatments until a larger, randomized controlled study has been 
completed. 
Basso (2005) also completed a study aimed at identifying ideal dosage and 
duration of treatment. She compared three pairs of participants matched for age , 
education, etiology , gender, site and size of lesion, time post onset as well as type and 
severity of aphasia . The participant pairs were diagnosed with following profiles of 
aphasia: mixed nonfluent, global and agrammatic. Iri each pair, one participant 
received the experimental treatment and one participant received the control treatment 
described as the standard regimen offered at the Aphasia Unit at Milan University. 
Three control participants received one-hour daily treatment sessions for 20, 6, and 22 
months respectively until each had reached a plateau. Three experimental participants 
received intensive treatment defined as 3-4 hours of traditional language treatment per 
day 7 days per week for 14,40 and 14 months respectively. Basso reported that the test 
scores for each participant at the terminal evaluation demonstrated improvements 
following treatment but the amount of improvement was greater for those participants 
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who received the intensive treatment approach. This paper is lacking in many 
important areas. The author did not report the data set or any statistical analyses, 
therefore, the reader cannot know the magnitude of improvement, degree of difference 
between the approaches and whether these differences met the level of any statistical 
significance. The treatment approaches used were unspecified between the participants 
making it difficult to compare across participants. The overall amount of treatment was 
variable between participants: one participant in the control group also received 
treatment for less than half the duration of the other participants further confounding 
the results . Finally, treatment was discontinued once "a plateau" was reached; 
however, plateau was not defined and outcome measures and treatment programs were 
unspecified. These issues combined with the small sample warrant caution in 
interpreting these findings. 
The most recent review of the effects of intensity in treatment was completed by 
Cherney and colleagues (2008, 2010) . While this paper is a systematic review of the 
effects of intensity of treatment and a specific remediation program Constraint Induced 
Language Therapy (CILT) in individuals with stroke-induced aphasia; aspects of the 
review provide valuable evidence on the topic of intensity. In the first paper, the 
authors reviewed studies dealing with the question of intensity in individuals with 
chronic aphasia. Five studies directly compared two different intensities of treatment 
for aphasia between the years of 1990 and 2006 and provided sufficient information to 
calculate effect sizes. Three of the studies produced effect sizes by calculating between 
group comparisons for those participants receiving intensive versus non-intensive 
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treatment totaling the same amount of treatment. One study derived an effect size from 
a within group comparison of pre-post difference in scores from each intensive 6-week 
training session compared to a non-intensive six week session. The final study was a 
single case study where an effect size was derived from within subject comparison. 
Seven large of eight effect sizes calculated for group comparisons of language favored 
more intensive treatment over less intensive treatment. However, the results were 
mixed in the single-participant study. Here the effect size for one language measure 
favored more intensive treatment and one favored less intensive. No studies comparing 
the effects of intensity also investigated the effects of maintenance or influence on 
functional aspects of communication. 
In the second paper, Cherney and colleagues (2010) again reviewed the 
literature from 2006-2010 to evaluate the effects of intensity on individuals with stroke-
induced aphasia. Only one study was identified which directly compared treatments of 
naming in different levels of intensity and allowed for statistical analysis of individuals 
with chronic aphasia (Ramsberger & Marie, 2007). 
Ramsberger & Marie (2007) compared non-intensive (2x/week) to intensive 
(Sx/week) using a self-cued computer naming treatment (MossTalk). The sample size 
was small (n=4) and the participants were varied in terms of aphasia profiles (Anomie, 
Broca's Wernicke's and Conduction). Treatment duration was adjusted for each phase 
to balance total amount of treatment provided during each condition. Outcome 
measures in this study consisted of a randomly selected 100-word naming probe of 
items taken from the 340 potential stimulus pictures from the MossTalk words 
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program. From this list, two 40-word lists were created for each participant as trained 
items (one list for each treatment phase) \which were balanced for word frequency and 
number of syllables. Weekly probes were taken on trained and untrained items during 
treatment and baseline phases. Effect sizes were calculated between subjects using the 
standardized difference approach. With respect to intensity, two of four participants 
showed greater improvement with more intensive treatment and two of four showed 
greater improvement with less intensive treatment. Despite efforts to balance trained 
stimuli for word length and frequency, the items trained were not the same for each 
participant and the treatment was administered from a self-cued computerized program 
rather than provided in a traditional clinical environment. These factors limit the 
conclusions which can be drawn between this study and those highlighted in Cherney et 
al previous systematic review , yet it is the first paper to show mixed results in the 
effects of intensity on language remediation in chronic aphasia. 
Evidence in Support of an Interdisciplinary Model: 
Clinical practice guidelines (Duncan et al., 2005) recommend that stroke 
rehabilitation care should be provided by an interdisciplinary team in a setting that is 
formally coordinated and organized. While no systematic reviews have been conducted 
of the effectiveness of interdisciplinary treatment in outpatient populations, the 
following evidence from inpatient units suggests some benefit. 
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The most recent review of randomized control trials was completed by the 
Stroke Unit Trialists' Collaboration (2007). They reviewed papers that compared 
organized stroke rehabilitation with less organized conventional care -usually 
administered on a general medical ward. An organized stroke program was defined as 
that which contained a coordinated multidisciplinary team, staff with a specialization in 
stroke, inclusion of family/caregiver education and continued education/training 
programs. They identified 31 clinical trials that met criteria. Outcomes were tracked 
for mortality rates, institutional care and dependency as measured by the Functional 
Independence Measure (FlM). 
Their analyses revealed that the care associated with an organized 
interdisciplinary approach resulted in a significant reduction in death and/or 
institutional care during the next phase of treatment suggesting greater levels of 
functioning as a result of an organized treatment approach. Further, their findings 
showed that age, gender or stroke severity was not related to these outcomes . These 
studies all investigated the effects of interdisciplinary teams on inpatient care. Despite 
the fact that the FlM may not capture many aspects of discrete change, these results 
support the need for further study of this model in chronic stages of recovery. In 
summary the results from the evidence-based systematic review state that there is 
strong (level 1a) overall evidence that organized interdisciplinary care is associated 
with reduced chances of death, institutionalized care, and dependency (Foley, Teasell, 
Bhogal, & Speechley, 2011). 
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Evidence in Support of Intensive, Comprehensive Aphasia Programs 
Intensive, comprehensive aphasia programs (ICAPS) have emerged as a new 
treatment approach. Rose, Cherney & Worrall (in prep) list the following components 
as central to ICAP: intensive, completed by a cohort and address individual and group 
therapy as well as patient/family education. Intensive treatment is described as more 
than 3 hours/day, five days/week for a minimum of two weeks. Comprehensive refers 
the inclusion of varied types of treatment (individual and group) along with 
patient/family education and technological advances to target both the impairment and 
activity/participation levels of language and communication functioning. 
Residential programs, where participants with aphasia come for the month and 
stay on site for the duration of their program, are offered at the University of Michigan 
(UMAP, 2013), Dalhousie University (InteRACT, 2013) and the Pittsburgh Department 
of Veteran's Affairs (PIRATE, 2013). Other programs , such as the Rehabilitation 
Institute of Chicago (RIC, 2013) or Aphasia LIFT at the University of Queensland, 
follow an outpatient model where participants visit the center daily to receive services. 
All programs provide individual and group oriented speech-language services that are 
individually tailored to the participant. Some programs also include recreational 
therapies. Marketing materials offer client and provider testimonials in support of 
meaningful and relevant changes (Schumacher, 2013). The University of Michigan 
Aphasia Program (UMAP) reported collecting data on 237 adults with aphasia each of 
whom received a minimum of 20 hours of weekly therapy during their intensive 
program (UMAP, 2012). The program described improvements in the areas of verbal 
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expression and word recall based on measures taken pre and post intervention. 
However, no outcome measures or data were offered so these claims are as yet 
unsupported. 
At the time of this paper, only two studies were available which describe 
objective outcomes from ICAPs. Winans-Mitrick et al (2013) reviewed outcomes 
from their comprehensive aphasia program over a three-year period. A Program for 
Intensive Residential Aphasia Treatment and Education (PIRATE) was described as a 
comprehensive, aphasia program offered to military veterans and active duty military 
personnel in the United States. This program was offered year round to groups of 3 
participants who received individual and group treatment for four weeks. Treatment 
incorporated current psycholinguistic and neuropsychological approaches to aphasia in 
an individual setting. Conversational group treatment was also provided, although, 
only on an as needed basis. Participants stayed on-site for the duration of the program, 
which also allows for increased socialization for the cohort. 68 participants with 
chronic aphasia (mean time post onset 38 months) completed the PIRATE program 
during a three year period. Aggregated outcome data on on a standardized aphasia 
battery: the Comprehensive Aphasia Test (CAT, Swinbum, Porter & Howard, 2004), 
the percentage of information units produced in a story retell procedure (McNeil et al 
2001) and on the Aphasia Communication Outcome Measure (Doyle et al., 2012) were 
analyzed using a four-factor latent growth curve model. A series of model comparisons 
revealed: strong evidence that there was no change in performance between initial 
evaluation and program entry on three of the four measures indicating a stable baseline 
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pre-treatment on all measures except the CAT, very strong evidence of improvement in 
overall measures between program entry and program exit, and very strong evidence 
that improvement in the overall aphasia severity from the CAT was greater across the 
treatment interval than across the baseline interval. No follow-up data was provided on 
these participants, so it is unknown whether these treatment effects were maintained. 
These data represent strong treatment effects in discrete and functional communication 
as a result of this program. 
The University of Queensland also offers an intensive , comprehensive aphasia 
program for individuals with aphasia: Aphasia LIFf. They recently presented the 
results of 17 participants who enrolled in their program across three cohorts (Rodriguez 
et al , 2013). All were at least 6 months post onset of a LCVA (8-66 months) and 
between the ages of 18-79 with a wide range in aphasia severity measured by the CAT 
(39-62. Each cohort met the requirement of intensive, yet received a different dosage 
and resultant overall amount of treatment 20 hours/week for 2 weeks (40), 17 
hours/week for 3 weeks (51) and 25 hours/week for 4 weeks (100). Each cohort 
reportedly received comparable interventions that were individualized to the 
participant. However, the exact interventions were only specified as those which 
contained impairment (skill-based), functional (context based) group 
(education/conversation) and computer (script/word retrieval) treatments. Outcome 
measures were collected at pretreatment, post treatment and 4-8 weeks follow-up on the 
Boston Naming Test (BNT), percentage of correct information units (CIUs) on a picture 
description task, the Assessment of Living with Aphasia (ALA) and the Communicative 
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Effectiveness Index (CETI). Participants showed significant improvements post 
treatment and at follow-up the following measures: BNT, the CETI and the ALA. 
Mixed results were seen in the discourse analyses; no change was noted in percent CIU; 
however the number of CIUs spoken per minute for the group was noted to change 
significantly immediately post treatment for the group and held stable at follow-uR_. 
These data suggest changes in naming, rate of accurate words produced in connected 
speech, functional communication and quality of life as a result of this program. What 
is unknown however, based on the data set provided, is whether participants showed a 
different magnitude of change relative to the dosage and amount of treatment they 
received. It is also unknown whether participant profiles were matched across cohorts. 
In summary, there is a strong need for research into the effectiveness of intensive, 
interdisciplinary treatment for chronic aphasia. Intervention details must be clearly 
described and data collected to critically evaluate the program. All ICAPS described 
above focused exclusively on speech-language outcomes. The only interdisciplinary 
outcomes were described during the acute phase of recovery in an inpatient 
environment. Individuals with stroke-induced aphasia continue to experience motoric, 
sensory, cognitive and nutritional deficits in the chronic stages of recovery and 
therefore would benefit from intervention that is: 
• Intensive, 
• Individualized to their specific cognitive-linguistic profile and, 
• Delivered by an organized interdisciplinary team that specializes in stroke 
rehabilitation. 
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• Includes both deficit and socially oriented approaches . 
This study investigates the speech-language effects of such an intensive , 
interdisciplinary treatment program. Specifically , we aim to understand the following 
questions: 
1. Do individuals with aphasia demonstrate improved language performance on 
targeted measures of discrete linguistic function following an intensive 
interdisciplinary treatment program? 
2. Do individuals with aphasia demonstrate improved language performance on 
untrained measures of discrete linguistic function (e.g. standardized test of 
naming or sentence production) following an intensive interdisciplinary 
treatment program? 
3. Do individuals with aphasia demonstrate improved functional communication 
and improved quality of life following an intensive interdisciplinary treatment 
program? 
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Chapter 2 
Study 1: Combining Impairment and Group Treatment in an Intensive, 
Interdisciplinary Treatment Model 
Methods 
Two groups of persons with aphasia were enrolled in intensive programs in two 
successive years . We report the results for each group in turn. 
Cohort One: 
Participants: . 
Six participants with a mild-moderate profile of aphasia were chosen to 
participate in the study. All participants were members of the Boston Aphasia 
Community Group, had single CV As in the language-dominant hemisphere more than 
12 months prior to enrollment and had been diagnosed with aphasia by a licensed 
speech-language pathologist (SLP) at the time of enrollment. Table 1 shows the 
demographic data for this cohort. 
Table 2.1 Participant Demographic Information: Cohort 1. 
Subject Age Education Time Post Aphasia Profile 
(years) Stroke (years) 
1 59 18 3.5 Mild-moderate fluent 
(conduction) 
2 49 18 1.5 Mild fluent (anomie) 
3 46 12 2.2 Mild-moderate fluent 
4 61 15 3.9 Mild-moderate fluent 
(conduction) 
5 56 20 10 Mild-mod nonfluent (Broca's) 
6 59 13 1.2 Moderate fluent 
Mean 55 16 3.7 
32 
Assessment Materials: 
During pre-treatment assessment, each participant was asked to identify goals 
using the A-FROM guidelines (Kagan et al, 2008) . Eleven speech-language measures 
(Table 2) were administered to all participants one-week before treatment to gain 
information regarding discrete strengths and deficits. 
Table 2. 2 Speech-Language Pathology Outcome Measures: 
Measure 
Verbal Narrative Production: picture 
description task. 
Psycholinguistic Assessment of Language 
a. Oral Repetition 
b. Production of Affixed Words 
c. Picture Homophone 
Matching 
d. Sentence Production 
Philadelphia Naming Test 
Northwestern Verb Production Battery: 
Northwestern Verb Naming Test 
FAS Word Fluency Test 
Discourse Comprehension Test 
Assessment for Living with Aphasia 
Stroke Impact Scale 
Reference 
Nicholas and Brookshire (1993) 
Caplan and Bub (1990) 
Roach , A., Schwartz, M.F., Martin, N. , 
Grewal , R.S., & Brecher, A., (1996) 
Thompson, C., 2002 
Strauss, E.; Sherman, E.M.S.; Spreen , 
0. 2006 
Brookshire, R. H. & Nicholas, L. E., 
1993 
Kagan, A., Simmons-Mackie, N ., 2011 
Duncan, P.W., Wallace, D., Lai, S.M., 
Johnson, D., Embretson, S. , Laster LJ. 
1999 
These assessments were repeated one-week post treatment. Narrative 
productions before and after treatment were elicited with a picture description task and 
analyzed using correct information units (Nicholas and Brookshire, 1993) and the 
communicative effectiveness profile (CEP), (Helm-Estabrooks & Martin, 2003). A 
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correct information unit (CIU) is a word that is "intelligible in context, accurate in 
relation to the stimulus and both relevant to and informative about the stimulus" 
(Nicholas and Brookshire, 1993). The CIU analysis quantifies the number of accurate 
and relevant new words produced in a timed narrative compared to the total number of 
words produced. The CEP produces two indices: the Index of Lexical Efficiency (ILE) 
and also the Index of Grammatical Support (IGS). The ILE is obtained by counting 
number of accurate words in comparison to the total words produced. The IGS is 
generated by counting the number of information units compared to the number of 
words containing bound morphemes. 
Intervention: 
Participants received six hours of interdisciplinary treatment a day, five days per 
week, over a four-week interval. Treatment was individualized using current evidence-
based treatment approaches and was administered by licensed clinical faculty at Boston 
University. 30 hours of weekly therapy was provided in the following areas: 16.5 hours 
speech-language instruction (10.5 hours group, three hours dyadic, and three hours 
individual instruction), four hours group Occupational Therapy instruction, four and a 
half hours group Physical Therapy instruction and five hours group nutrition 
instruction. 
Individual language treatment approaches were developed for each participant. 
Appendix A details the primary areas of linguistic deficit for each participant, goal 
areas, individualized treatment approaches and the measures that were expected to 
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show improvements as a result of these treatment approaches. Performance of each 
participant was tracked daily using a modified scoring system from the Porch Index of 
Communicative Ability (PICA) (Porch, 1967). Treatment stimuli were made more 
complex when each participant demonstrated mastery of the targets (typically~ 80% 
accuracy). 
Speech-language group treatments incorporated a Life Participation Approach 
to Aphasia (LPAA) (Chapey et al, 2008) and were designed to facilitate achievement of 
participants' community-based goals. Group treatments focused predominantly on 
verbal expression, were based on those already provided at Boston University (Hoover 
& Kaplan, 2009), and were adapted to fit the needs of the participants and the time 
frame of this program. These included a speech-making group (Toastmasters), a 
writing/newsletter group, a language games group, a current events/conversation group, 
a book club group and a computer-coaching group. Group treatments were linked, 
wherever possible, with individual treatment tasks to attempt to enhance generalization 
of targeted behaviors to other contexts. For example, if a client worked on naming a 
specific set of words in individual therapy, those words were used in dyadic treatment 
and in a conversational script during a group. Additionally individual goals were 
supported across the interdisciplinary aspects of the program: speech language goals 
were trained where appropriate in conversations held during PT, OT and nutrition. 
Each participant was given an iPad2, loaded with individualized applications , to 
enhance learning and carryover of goals for each discipline. Daily homework was 
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entered into each participant's iPad2 calendar (notes or iCal) and participants were 
asked to track their progress using their iPads. 
Results 
Analysis of Targeted Measures: 
Targeted measures were defined as those measures on which a change was 
expected to occur. These were based on the participants' individual goals and deficits 
(Appendix). Scores on each measure were converted to a percent accuracy score. Pre 
and post treatment results were analyzed as a group using the paired Wilcoxon Signed-
Rank nonparametic test statistic for "targeted measures" (Table 2.3) . These scores 
were only analyzed for the whole group due to the small number of measures targeted 
with each individual participant. 
Table 2.3 Pre-post Comparisons of Targeted Measures Combined for Cohort 
One 
Test Interval Test Statistic df Significance 
Wilcoxon signed Rank Pre-Post tx Z=-3 .020 31 0.003 
Pre and post treatment results on all tested measures were analyzed using the 
Wilcoxon signed-rank nonparametic test statistic to determine whether treatment effects 
generalized to other measures. Table 2.4 details the comparisons of means for the 
group on each discrete linguistic measure. 
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Table 2.4 Pre-post Comparisons Per Measure: Cohort One 
Measure 
PNT 
Oral Rep 
Production of Affixed Words 
Sentence Production 
Picture Homophone 
DCT 
VNT 
Stroke Impact Scale 
ALA 
Test Statistic 
Z= -2.023 
Z=- 0.542 
Z= -1.153 
Z= -3.15 
Z= -0.184 
Z= -0.423 
Z= -0.423 
Z= -1.219 
Z= -1.604 
df Significance 
5 0.43 
5 0.59 
5 0.25 
5 0.75 
5 0.85 
5 0.67 
5 0.72 
5 0.22 
5 0.11 
Statistical significance was not met for the group on any measure. 
Data were analyzed by participants across all measures combined using the 
Wilcoxon signed-rank test statistic. Table 2.5 illustrates the comparisons of means for 
each participant pre-post treatment across all discrete measures. 
Table 2.5 Pre-post Comparisons Across Measures By Participant: Cohort One 
Participant Test Statistic df Significance 
1 Z=- 0.561 5 0.57 
2 Z= -1.687 5 0.09 
3 Z= -2.106 5 0.04 
4 Z= -1.274 5 0.28 
5 Z= -1.752 5 0.08 
6 Z= -0.911 5 0.36 
Bold indicates significance 
Statistical significance across all measures comparing pre-post treatment scores 
was met for participant 3, and approached significance for participants 2 and 5 . 
Picture description discourse samples were analyzed for efficiency, 
effectiveness and use of bound grammatical morphemes using the content information 
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units scoring system and the communicative effectiveness profile. Table 2.6 details the 
mean scores for the group compared to the normative data. 
Table 2.6 Narrative Analyses for Content Information Units and Communicative 
Effectiveness Profile 
CIU Analysis CEP Analysis 
Normal # Words Normal% CIU Normal range of Normal Range of 
62-176 72-93 ILE 2.6-4.2 IGS 1.8-4.7 
p #words #words %CIUs %CIUs ILE Pre ILE Post IGS Pre IGS Post 
Pre Post Pre Post 
42 59 71% 78% 3.82 3.8 3.36 3.07 
2 164 115 70% 85% 6.76 5 4.24 4.61 
3 86 78 67% 60% 4.33 5.07 3.24 4.29 
4 84 94 67% 70% 4.15 4.82 2.9 3.82 
5 36 43 50% 58% 3.6 2.93 2.1 2 
6 66 223 65% 57% 7.38 7.88 4.13 4.65 
Mean 87.20 110.60 64% 66% 5.24 5.14 3.32 3.87 
SD 47.38 68.12 0.08 0.12 1.70 1.77 0.89 1.10 
Data show positive changes for four of six participants in the percent of content 
information units included in their narratives pre-post treatment. However the 
percentage of CIUs declined for participants 2 and 6. Also of note, participant 6 
demonstrated a positive change in the number of overall words produced (66 to 223) 
from pre-post treatment. Indices of lexical efficiency reflected positive changes only 
for the first participant. The index of grammatical support scores were within normal 
ranges pre and post treatment. 
Performance was reviewed for each participant using the available normative 
data for each measure. Table 2.7 details the amount of change noted pre-post treatment 
per measure relative to standard deviation from the mean for control group data. 
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Table 2.7 Standard Deviations of Change Per Participant Compared to Control 
Group Normative Data: Cohort One 
Test Name Pl P2 P3 P4 P5 P6 
SD SD SD SD SD SD 
change change change change change change 
PNT 2.69 0.00 1.92 5.29 1.15 3.46 
Oral Rep 0 .91 0.65 -0.39 -0.65 -0.39 1.95 
Prod Mfixed Words 11.90 1.70 4.26 2.55 3.40 0 .00 
Sentence Production 0.26 0.26 4.21 5.26 0.53 -0.79 
Pict Hom Matching 1.52 0.00 0.00 -0.45 0.45 1.97 
DCT -2.38 1.19 4.76 -2.38 1.19 -4.05 
Verb Naming Test 1.79 0 0 -2.82 2.95 0.64 
Bold indicates Clinically Significant 
Discussion of Cohort 1 
Statistically significant changes were observed for the group on "targeted" 
measures- those on which a change might be expected given the treatment goals (Z=-
3.020, df 31 ,p = <0.01) . Statistical significance was not seen for the entire group 
across all discrete measures combined; however when pre and post treatment scores 
were analyzed for each participant, one participant showed a significant change and two 
others showed scores approaching significance suggesting some generalization to 
untrained measures. Individual performance was also compared against published 
normative data for a control group. We concidered a clinically significant change to be 
one which was greater than one standard deviation of improvement (compared to 
normative data) in keeping with Katz and Wertz' (1997) definition of the amount of 
change clinicians might accept as indicating improvement. Using this benchmark, we 
observed clinically significant changes in several language measures for each 
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participant. Some individuals demonstrated improvements as high as 10 standard 
deviations of change (participant 2 on picture homophone matching). These measures 
corresponded to the treated areas. For example , participant 2 received a treatment for 
naming designed to remediate the phonological system, and improved. Participant 3 
received treatment aimed at morphology and sentence level utterances and 
demonstrated change on production of affixed words, verb naming and sentence 
production . 
In terms of discourse measures, the group as a whole demonstrated an increased 
length of narrative, with an increased level of efficiency as noted by an improved word 
count. Increased percentage of content information units, and an improved ILE was 
also noted for three of the six participants which suggests that those narratives 
contained more relevant information related to the picture pre to post treatment. The 
participants who demonstrated the improved efficiency were those individuals who 
received a larger portion of their individual treatment focused at the sentence and 
discourse level. 
Cohort Two 
Eight participants with a profile of mild or moderate aphasia participated in this 
study. Participants were also recruited from the ACG, s/p a single left hemisphere CV A 
greater than 12 months prior to enrollment and diagnosed with aphasia by a licensed 
SLP at the time of enrollment. Table 2.8 details the demographic data for this cohort. 
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Table 2.8 Participant Demographic Information: Cohort Two 
Subject Age Education Time Post Aphasia Profile 
(years) Stroke (years) 
1 48 12 7.25 Moderate non-fluent 
2 70 18 1.5 Severe fluent 
3 72 20 1.2 Mild-moderate fluent 
4 65 16 9 .75 Moderate-Severe non-fluent 
5 51 12 1.5 Moderage Fluent (conduction) 
6 55 18 11 Mild Fluent 
7 64 16 9.5 Mild-mod fluent 
8 60 18 4.5 Mild-moderate fluent 
Mean 61 16 5.8 
Assessment Materials: 
This cohort included the same measures from the initial cohort, with one 
change: the Assessment of Living with Aphasia (Kagan et al, 2010) was replaced by the 
American Speech-Language and Hearing Association 's Assess1nent of Functional 
Comnwnication (ASHA FACS) (Frattali et al, 1995). This change was made in an 
attempt to better capture the changes reported by spouses/caregivers. Participants were 
tested at four intervals: one month pre-treatment, immediately pre-treatment, 
immediately post-treatment and at three months post-treatment on eight-discrete 
language measures. The Stroke Impact Scale (SIS) and ASHA-FACS were 
administered once pre-treatment and once post-treatment. 
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Intervention: 
Intervention approaches were identical to those described for with Cohort 1. 
Analyses ofTargeted Treatments 
"Targeted" measures (those on which a change would be expected based on 
treatment goals), were analyzed using the Friedman test statistic to determine if a 
difference existed across the repeated measures for the group over time (Table 2.9). The 
Wilcoxon signed-rank test was subsequently calculated to determine the interval in 
which change occurred. A stable performance between pre-tx baseline measures was 
observed, with a statistically significant change from pre-post treatment (p=<.001) and 
continued improvement at the three-month follow-up interval (p=.003). 
Table 2.9 Pre-post Comparisons of Targeted Measures Combined for Cohort Two 
Test Interval Test Statistic df Significance 
Friedman All baselines X'=59.625 2 . <0.001 
Wilcoxon Signed Rank Pre-tx Z=-1421 2 0.155 
(baselines 1-2) 
Wilcoxon Signed Rank Pre-Post tx Z=-4.447 2 <0.001 
(baselines 2-3) 
. Wilcoxon Signed Rank PostTx Z=-2969 2 0.003 
(baselines 3-4) 
Data were analyzed for the group across the repeated measures to determine the 
effects of generalization to other measures (Table 2.10). 
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Table 2.10 Performance by Group Across Measures: Cohort Two 
Measure Interval Test Statistic df Significance 
PNT Four baselines x2=13.208 3 .004 
Pre Tx (1 -2) Z=-.631 .528 
Pre-post Tx (2-3) Z=-2.392 .017 
Post Tx (3-4) Z=-1.122 .262 
PAL Oral Rep Four baselines x2=11.571 3 .009 
Pre Tx (1-2) Z=-.734 .463 
Pre-post Tx (2-3) Z=-2.383 .017 
Post Tx (3-4) Z=-1.123 .261 
PAL Prod Affixed Words Four baselines x2=16.027 3 .001 
Pre Tx (1 -2) Z=-2.060 .039 
Pre-post Tx (2-3) Z=-2.386 .017 
Post Tx (3-4) Z=-.949 .343 
PAL Sent Prod Four baselines x2=12.797 3 .005 
Pre Tx (1-2) Z=-.135 .893 
Pre-post Tx (2-3) Z=-2.201 .028 
Post Tx (3-4) Z=-1.016 .310 
PAL PictHom Four baselines x2=2.138 2 .343 
Pre Tx (1-2) Z=-.315 .752 
Pre-post Tx (2-3) Z=.OOO 1.0 
Post Tx (3-4) Z=-985 .325 
VNT Four baselines x2=9.984 3 0.19 
Pre Tx (1-2) Z=-.841 .400 
Pre-post Tx (2-3) Z=-2.371 .018 
Post Tx (3-4) Z=-.850 .395 
DCT Four baselines x2=11.160 3 .011 
Pre Tx (1-2) Z=-1.219 .223 
Pre-post Tx (2-3) Z=-1.755 .079 
Post Tx (3-4) Z=-1.183 .237 
FAS Naming Four baselines x2=6.143 3 .105 
Pre Tx (1-2) Z=-1.272 .203 
Pre-post Tx (2-3) Z=-2.176 .030 
Post Tx (3-4) Z=-.420 .674 
Data revealed a significant change across the four baselines for 5/8 standardized 
subtests: PNT, PAL Oral Rep, PAL Production of Affixed Words , PAL Sentence 
Production and the Discourse Comprehension Test. 
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The Wilcoxon-signed rank test statistic was calculated between the two pre-tx 
baselines (baseline 1+2), pre-post baselines (2+3) and finally between the post tx and 
follow-up baselines (3+4). The following measures were significant, for only a pre-
post treatment change: PNT, Oral Rep, Production of Affixed Words , Sentence 
Production, Verb Naming Test, Discourse Comprehension Test and Alphabetical Word 
Fluency (FAS). 
Data were also analyzed across subtests for each participant (Table 2.11). 7/8 
participants demonstrated stable pre-treatment baselines, five of whom demonstrated a 
statistically significant change pre- and post- treatment, followed by stable and/or 
improved scores from post-treatment to 3-months follow-up. 
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Table 2.11 Performance Across Measures by Participant: Cohort Two 
Partici12ant Test Test Statistic df Significance 
1 Four baselines x2=8.500 3 .037 
Pre Tx (1-2) Z=-.524 .600 
Pre-post Tx (2-3) Z=-1.120 .263 
Post Tx (3-4) Z=-1.572 .116 
2 Four baselines x2=15.333 3 .002 
Pre Tx (1-2) Z=-1.890 .059 
Pre-post Tx (2-3) Z=-2.366 .018 
Post Tx (3-4) Z=-1.214 .225 
3 Pre-post Tx (2-3) Z=-1.752 .080 
4 Four baselines x2=1 2.380 3 .006 
Pre Tx (1-2) Z=-1.782 .075 
Pre-post Tx (2-3) Z=-2.028 .043 
Post Tx (3-4) Z=-1.439 .150 
5 Four baselines x2=10.714 3 .013 
Pre Tx (1-2) Z=.OOO 1.0 
Pre-post Tx (2-3) Z=-.980 .327 
Post Tx (3-4) Z=-2.527 .012** 
6 Four baselines x2=15.646 3 .001 
Pre Tx (1-2) Z=-.423 .672 
Pre-post Tx (2-3) Z=-2.366 .018 
Post Tx (3-4) Z=-.135 .893 
7 Four baselines x2=12.205 3 .007 
Pre Tx (1-2) Z=-.524 .600 
Pre-post Tx (2-3) Z=-2.313 .021 
Post Tx (3-4) Z=-1.782 .075 
8 Four baselines x2=20.766 3 <.001 
Pre Tx (1-2) Z=-2.214 .027 
Pre-post Tx (2-3) Z=-2.521 .012 
Post Tx (3-4) Z=-2.383 .017 
Pre- and post- data from the ASHA FACS, a functional measure of 
communication, and the SIS, a quality of life instrument, were also analyzed using the 
Wilcoxon signed rank test statistic. Significant changes were observed across both 
measures: Z = -2.785 , p=.005, Z= -3.648 , p=<.OOI. 
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Narrative samples taken from the picture description task were again analyzed 
for efficiency, effectiveness and use of bound grammatical morphemes based on the 
content information units system and the communicative effectiveness profile. Table 
2.12 details the mean scores derived for group compared to the normative data. 
Table 2.12 Narrative Analyses for Correct Information Units and 
Communicative Effectiveness Profile: Cohort Two 
CIU Analysis CEP Analysis 
Normal # Words Normal % CIU 72- Normal range of ILE Normal Range of IGS 
62-176 93 2.6-4.2 1.8-4.7 
Partici #words #words % CIUs % CIUs ILE Pre ILE Post IGS Pre IGS Post 
Qant Pre Post Pre Post 
1 42 72 62% 47% 1.3 3.23 1.5 3.6 
2 115 43 0% 12% 15 14.67 15 .75 17.3 
3 66 94 44% 69% 3.15 1.24 3.5 3.07 
4 38 19 3% 26% 20 6 20 6 
5 22 73 68% 70% 2.2 4.6 2.3 4.9 
6 79 56 67% 75% 3.48 2.95 3.25 2.3 
7 172 191 53% 63 % 7.6 6.8 7.8 7 
8 44 55 73% 60% 3.75 3.24 3.83 3.47 
Mean 72.25 75.38 46% 53% 7.06 5.34 7.24 5.96 
SD 49.68 51.75 0.29 0.23 6.83 4.17 6.91 4.85 
A wide range of discourse competency was noted in this cohort of participants. 
Consequently, these measures reflect different types of change for different 
participants. For example, participants 2 and 4 presented with a more severe profile of 
aphasia, and therefore the percentage increase pre-post treatment in the content 
information units reflects a clinically significant improvement (0-12%, 3-26%). 
Regardless of the profile of aphasia, the mean scores for content information units and 
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index of lexical efficiency indicated that the group produced more meaningful (less 
empty) narratives post treatment. 
Performance was reviewed for each participant using the available normative 
data for each measure. Table 2.13 shows the amount of change noted pre-post 
treatment in standard deviation from the mean for control group data, per measure . 
Table 2.13 Standard Deviations of Change Per Participant Compared to Control 
Group Normative Data: Cohort Two 
Test Name P1 P2 P3 P4 P5 P6 P7 P8 
SD change SD change SD change SD change SDchange SD change SDchange SD change 
PNT -0.07 1.29 1.14 -10.43 2.36 1.71 0.71 1.14 
Oral Rep -0.06 2.27 2.6 1.75 1.95 1.95 .071 0.26 
Prod Affixed .85 4.26 7.66 -0.43 0.85 6.38 6.38 1.28 
Words 
Sentence 2.76 0 6.05 0 2.63 1.45 2.37 7.11 
Production 
Picture Homo -1.14 10.0 -3 .33 0.76 -1.1 4 0.23 0.45 1.06 
Matching 
DCT -1.43 3.14 1.43 0.86 1.71 2.57 -0.57 0.86 
Verb Naming 5.69 2.4 4.06 4.15 0.37 *0 *0 *0 
Test 
Note: Bold face : clinically significant at > 1 SD change , *= 100% at baseline 
Discussion of Cohort Two 
For the second cohort, a multiple baseline, within-participant design was 
employed to track performance on the measures during non-treatment intervals. 
Significant treatment effects were defined as stable for scores between pre-treatment 
baselines 1-2 with statistically significant changes between pre and post treatment 
scores. Stable performance between the pre-treatment measures, followed by a 
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statistically significant change between the immediately pre and post treatment 
measures, was observed for targeted treatment measures. The improvement in these 
measures continued from immediately post treatment to the follow-up assessment. This 
continued improvement post treatment for the targeted measures suggests that the 
treatment not only helped improve function on these measures, but that the strategies 
learned supported greater performance over time. 
Performance on all measures was analyzed for the group as a whole. 
Significant changes were noted on measures of naming: the Philadelphia Naming Test, 
and the Northwestern Verb Naming Test. Significant changes in syntax and morphology 
were also noted for the group on the PAL subtests: production of affixed words and 
sentence production. Lastly significant changes were noted on the PAL subtest for oral 
repetition, which tests repetition of real and nonwords, as well as the Discourse 
Comprehension Test. 
When the data were analyzed within participants, five participants were 
identified as demonstrating statistically significant change during the pre to post 
baseline intervals. Participant 3 was not available for the four baseline testing sessions 
due to his remote living situation and therefore only pre-post treatment data were 
calculated for him. His scores approached significance ( p= .08). Participant 5 
demonstrated non-significant changes pre-post treatment, but significant improvements 
were noted across post treatment baselines (p < .01). 
The results described above show statistically significant changes in linguistic 
areas, which were not restricted to participant's targeted outcomes. These data suggest 
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that the treatment was beneficial across the wide range in severity of this cohort 
(evolving Wernicke's type, severe Broca's type, conduction type and anomie type of 
profiles), and the individualized nature of their treatment goals 
The ASHA FACS showed perceived improvements from each participant's 
significant other regarding aspects of communicative acts, such as increased initiation 
and increased effectiveness , in a functional conversational environment. The ASHA 
F ACS outcomes suggest a decrease in the communicative burden felt by the caregiver 
during conversational acts. The SIS scores showed a significant change perceived by 
participants in communication and other participation level domains (physical and 
occupational). These data were consistent with comments provided by significant 
others and participants at the end of the program, and demonstrate that this program 
was effective in improving functional communication and quality of life for individuals 
with aphasia. 
Picture Description samples were analyzed to obtain narrative measures . 
Despite a wide range in profiles and highly varied verbal abilities across the group , the 
percentage of content information units per sample and the index of lexical efficiency 
moved closer to the normal range , suggesting improved effectiveness in their 
narratives. These data taken together with the ASHA FACS outcomes suggest improved 
narrative/conversational performance in the group in untrained contexts and 
environments. 
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General Discussion 
The results from this study lend support to those outcomes from the Winans-
Mitric et al and Rodriguez et al studies. These data, however, are the first objective 
evidence of linguistic and psychosocial change and in individuals with chronic aphasia 
as a result of an ICAP which was interdisciplinary in nature. Significant change was 
observed in those measures of performance in specifically treated areas. For the second 
cohort, these goal areas continued to improve at three months post treatment suggesting 
lasting results from treatment. Our results also provide evidence of significant change 
on functional and quality of life measures. 
It is not possible at this stage to identify which factors ofthe program 
contributed the most to the outcomes. However, the following are possible factors: 
intensity; interdisciplinary approach; individualized nature of goals targeted through 
evidence-based approaches; combination of group, dyadic and individual therapies; the 
attempts to train goals across linguistic hierarchies (single word to discourse) , 
communicative partners or communicative environments. The sample size for this 
project was small, which limits the number of conclusions that can be drawn and 
requires that continued research be conducted. It seems that an approach that 
incorporates intensive service delivery and individualized evidence-based treatments 
across environments in an interdisciplinary context provides benefit both linguistically 
and psychosocially. 
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The greatest amount of improvement occurred in skill areas which were targeted 
in treatment. This suggests that specific treatment is effective, but also leads to the 
question of whether the targeted capacities improved because of the intensive , 
interdisciplinary setting . The following study addresses this question. 
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Chapter 3 
Study Two: Combining Impairment (VNeST) and Group Treatments in a Non-
Intensive Program 
As previously discussed, the results from study one show linguistic and psychosocial 
changes as a result of an intervention program which combined impairment-based and 
group treatments in a comprehensive treatment program. The most consistent and 
greatest improvements occurred in the skills which were targets of treatment . There 
were many components to treatment program employed in study 1 and so it is difficult 
to determine which factors were key determinants in the observed outcomes. One 
aspect, which was constant throughout the program, aside from intensity, was the 
coordination of individual goals across contexts . Verbal tasks were explicitly trained in 
more than one environment and linguistic context, i.e., individual to dyad to group and 
into community. This aspect of programming has only recently been described in 
comprehensive aphasia programs (Rodriguez , 2013 , Winans-Mitric et al, 2013) and has 
not been described outside of costly intensive programs. If an individual with aphasia 
participates concurrently in both traditional/individual and group treatments, the two 
treatments are frequently administered in two separate facilities and/or by different 
clinicians with little , if any collaboration towards the participants' goals. It would seem 
that providing theoretically sound impairment-based treatment, using relevant and 
meaningful stimuli , and explicitly training those target items in a naturalistic , functional 
environment would be beneficial in the following ways: 
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• Capitalizing on linguistic theories of semantic training 
• Increasing the use of target items at the sentence level 
• Increasing generalization of nouns, verbs and sentences to new contexts 
(communication partners and conversational setting) 
• Providing both individualized attention and psychosocial benefits of group 
treatment in one cohesive focused treatment approach. 
The current study was designed to determine if improvements of targeted skills is 
greater in an integrated context. We studied a more homogenous participant group who 
voiced a desire to work at the same area of speech, namely verb/sentence production. 
We employed a single impairment-based approach and one socially-oriented group 
approach. VNeST was chosen as the intervention for the individual treatment because 
it has been shown to improve verb retrieval for individuals with agrammatic profiles of 
aphasia (Edmonds , et al 2009) . VNeST is a theoretically driven treatment for aphasia 
that also allows clients to individualize the treatment as they create meaningful and 
personally relevant sentences. The socially-oriented group treatment consisted of 
supported conversation (Elman, 2007) 
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Specific Aims of the Study: 
This study addressed the following questions: 
1. Does a treatment approach combining VNeST and focused group treatment 
result in increased verb production compared to verbs trained for the same 
duration in only individual or group treatment? 
2. Does an integrated treatment approach result in a linguistic and functional 
change for individuals with aphasia? 
3. Does an integrated treatment approach result in increased verb production in 
connected speech? 
4. Does an integrated approach result in quality of life improvements for the 
individual with aphasia? 
Methods and Procedure 
This study employed an experimental , within-subjects design, using 
counterbalanced, repeated measures . Verb treatment was provided for subjects in twice 
weekly sessions of individual and group treatment. Specifically, each subject received 
2.25 hours of individual and 2.25 hours of group therapies across two treatment days, 
for six weeks. 
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Subject Selection 
Twelve subjects greater than six months post onset of a single, language-
hemisphere dominant cerebrovascular accident participated in this study. This sample 
size was calculated using the G*Power 3.1 software program (Buchner et al, 2009). 
For post hoc Wilcoxon signed-rank test analyses, a clinically significant effect size of 
Cohen's d=0.8 (Robey, 1994) can be shown with total sample size of 12. 
Participants were native English speakers who were diagnosed with a non-fluent 
profile of aphasia by a licensed speech-language pathologist following a single, 
language dominant hemisphere stroke. All participants were at least six-months post-
onset at the time of enrollment, demonstrated difficulty with verb production, but had 
functional auditory comprehension skills in order to comprehend and participate in all 
tasks presented. 
Participants were recruited through the Aphasia Resource Center at Boston 
University and through referrals from other local treatment centers and invited to 
participate if they met the inclusion criteria. Table 3.1 details the demographic data for 
the participants. 
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Table 3.1 Participant Demographic Information 
Subject Age Education Time Post Aphasia Severity 
(years) Stroke (years) SubProfile 
1 65 16 11 Severe 
2 54 11 20 Moderate 
3 59 16 6 Mild 
4 54 12 1.5 Severe 
5 56 12 6 Mild 
6 53 12 11 Moderate 
7 56 10 12 Mild 
8 48 16 8 Moderate 
9 70 12 2.5 Severe 
10 57 20 12 Moderate 
11 65 12 12 Moderate 
12 65 18 3 Moderate 
Mean 58.5 13.9 8.75 
Treatment 
Three sets of thematically related transitive verbs (or verbs which could take a 
direct object) were created. Each set contained three sets of ten verbs organized 
according to functional "conversation topics," such as dining, travel, occupation, 
news/current events. Verb sets were matched for number of syllables and frequency 
using the Kucera and Francis (1967) frequencies. All words were predominantly 
monosyllabic and as a group defined as "high-frequency" with a mean frequency of 155 
occurrences per million (Kucera and Francis, 1967). The verb sets are detailed in 
appendix B. 
The 12 recruited subjects were randomly assigned to three treatment groups, 
hereafter referred to as Subject groups, 1, 2 and 3. Each subject received treatment on 
each verb set, one in each training condition. The verb sets were counterbalanced across 
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each subject group to ensure that each verb was treated equally in each condition. 
Table 3.2 outlines the treatment condition and corresponding verb set for each subject 
group. 
Table 3.2 Treatment Condition and Treatment Stimuli Assignment. 
Condition Subject Group 1 Subject Group 2 Subject Group 3 
Individual Tx (only) A c B 
Group Tx (only) B A c 
Combined Individual and c B A 
GroupTx 
Individual treatment consisted of a modified version of Edmond's Verb 
Network Strengthening Treatment (VNeST). Each participant viewed printed verb 
cards one at-a-time from a thematically related category and then generated three 
appropriate subject/agent and object/patient pairs to create a subject-verb-object 
sentence. If participants struggled to generate agent/patient pairs, three written choices 
were provided as a cue . The use of personal names was permissible if necessary for the 
first week, however , participants were encouraged to generate more specific 
agent/patient pairs related to the verb and also to expand their sentence productions by 
including prepositional phrases, or by altering tense markings. At the beginning of the 
treatment, some participants struggled to generate an agent of the sentence , instead 
initially generating the verb-patient phrase and requiring cues to generate an agent to 
the sentence. Once three sentences were generated, each sentence was repeated three 
times before moving on to the next verb. In keeping with Edmonds' protocol , 
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questions were also posed to expand the utterance. For example, if a participant 
generated the sentence "The tourist catches the ferry ," an expansion probe such as 
"when did the tourist catch the ferry?" was asked. These lengthier sentences were then 
repeated three times each. Expansion questions were not utilized for three of the more 
severe participants until the last week of treatment due to difficulty producing the 
lengthier utterance. In the original VNeST protocol , Edmonds described a final step 
where participants make grammaticality judgments on each of the sentences. This step 
was only utilized if participants made grammatical errors to support corrections of 
incorrect sentences. 
Group treatment followed a conversational format frequently described in the 
literature (Elman, 2007; Elman & Bernstein-Ellis, 1999b; Simmons-Mackie et al, 2008) 
and which is used consistently in Boston University ' s Aphasia Resource Center (ARC) 
(Hoover & Kaplan , 2009). Discourse was generated using the topic headings detailed 
in the verb lists (Appendix A). Language games, functional scripts and or discussion 
using the verbs regarding current events were practiced surrounding each 
conversational topic. 
Licensed speech-language pathologists (SLP) or graduate students in speech-
language pathology directly supervised by an SLP provided all individual treatments. 
Group treatments were provided by a licensed speech-language pathologist. 
Orientation to the program, followed by training with observation was provided to all 
clinicians prior to beginning the treatment to ensure treatment fidelity. Additionally, 
meetings were held after each session to discuss protocol and client performance. 
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To ensure that each verb set received an equal amount of treatment time across 
the program, weekly treatment was balanced for overall time and treatment order for 
each participant. Table 3.3 highlights an example of the treatment program for a client 
in subject group 1: 
Table 3.3 Example of Treatment Schedule 
Treatment Day One Day Two 
Individual Verb SetA 45 minutes Verb Set C 30 minutes 
Verb Set C 15 minutes Verb SetA 45 minutes 
Total 60 minutes Total 75 minutes 
Group Verb Set B 45 minutes Verb Set C 15 minutes 
Verb Set C 30 minutes Verb Set B 45 minutes 
Total 75 minutes Total 60 minutes 
Measurements: 
The following measurements were administered at four intervals: one month before 
treatment, immediately before the start of treatment, immediately after treatment and at 
one-month follow-up. 
1. Northwestern Verb Nan1ing Test (Thompson, 2002) 
2. Sentence Production Subtest of the Psycholinguistic Assessment of Language 
(Caplan & Bub, 1990) 
3. The Philadelphia Naming Test (Short Form), (Walker & 
Schwartz, 2012) 
4. Picture Description Narrative Task (Nicholas & Brookshire, 1993) 
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5. American Speech-Language and Hearing Association Functional Assessment of 
Communication (ASHA FACS), (Fratalli et al, 1995) to be completed by 
subjects' primary communication partner 
6. Assessment of Living with Aphasia (ALA), (Kagan et al, 2010) 
Measures 1-5 were chosen because they are valid, reliable, clinical tools, which 
provided information about verbal expression in both discrete and functional contexts. 
Measure 6, the ALA, was chosen for its sensitivity in measuring the impact of aphasia 
on an individual's quality of life (Kagan, 2010). 
Treatment probes were administered during the above intervals as well as at the end 
of the second day of individual treatment each week to track acquisition of the verbs 
over time. The probes contained photographs of the target 81 verbs organized by 
category . Prior to beginning the study, the photographs were tested on 12 healthy 
adults to ensure that they elicited the target verb. 80 percent agreement across the 
group was required for each picture for inclusion in the probe. The categories in the 
verb probes were presented in random order each week to minimize a learning effect. 
Verbs were counted as correct if they were considered to be a reasonable interpretation 
of the action in the image and of a lower frequency than the intended target word. So, 
for example, if a participant produced "picket" or "demonstrate" for the target "strike" 
then this would be counted as correct, where as "say no" would not. 
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Inter-rater Reliability 
Half of all the measures administered during the baselines and all weekly probes 
were scored independently by two clinicians. Queries were discussed and agreement 
was reached for all trials. 
Anticipated Findings: 
If the research hypotheses are correct, the following improvements as a result of 
this combined treatment approach are expected: 
1. The verbs trained during both the VNeST and the group treatment will be 
produced with greater accuracy on probes compared to verbs trained for the 
same duration in only individual or group treatment. 
2. The verbs trained in an integrated treatment will generalize to increased verb 
production in narrative samples as measured by a picture description task. 
3. Stable language performance during the pre-treatment baseline phase and 
statistically significant changes as a result of the treatment phase will be seen 
for all subjects on formal language and functional measures. 
4. Statistically significant quality of life improvements will be seen in the form of 
improved scores on the Assessment of Living with Aphasia. 
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Results 
Analysis of Linguistic Measures 
The five discrete language measures were collected at four intervals: one month 
before the treatment program, immediately before treatment, immediately after 
treatment and at one-month follow-up. Due to the relatively small sample size in the 
study, nonparametric test statistics were used to analyze the data. Language measures 
were analyzed using the Friedman test statistic to determine if a difference existed 
across the repeated measures for the group over time. The Wilcoxon signed-rank test 
was subsequently calculated to determine the interval of change . Table 6.4 illustrates 
the data for each discrete language measure for the group . 
Table 3.4 Comparisons of Group Means Over Time on Linguistic Measures 
Measure Interval Test df Significance 
Statistic 
PNT Four baselines x2=25.486 3 <.001 
Baseline 1-2 (pre tx baselines) Z=-.679 .497 
Baseline 2-3 (pre-post tx) Z=-2.866 .004 
Baseline 3-4 (J20St tx baselines) Z=-.119 .905 
VNT Four baselines x2=30.273 3 <.001 
Baseline 1-2 (pre tx baselines) Z=-.1 .483 .138 
Baseline 2-3 (pre-post tx) Z=-3.062 .002 
Baseline 3-4 (_Qre-Qost tx) Z=-1.069 .285 
PAL Sent Prod. Four baselines x2=10.421 2 .015 
(No. of sentences) Baseline 1-2 (pre tx baselines) Z=-.406 .684 
Baseline 2-3 (pre-post tx) Z=-2.375 .018 
Baseline 3-4 (J20St tx baselines) Z=-1.612 .107 
Verb Probe Four baselines x2=31.119 3 <.001 
Baseline 1-2 (pre tx baselines) Z-1.616 .106 
Baseline 2-3 (pre-post tx) Z=-3.063 .002 
Baseline 3-4 (post tx baselines) Z=-.1.584 .113 
Bold represents statistical significance 
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In this data set, statistically significant treatment effects were noted for all 
measures: PNT, VNT, PAL Sentence Production (number of correct sentences) and the 
verb probe . Stable baselines, defined as no significant change between pretreatment 
intervals (baseline 1-2), were observed for all measures, indicating stable performance 
before the treatment program began. Statistically significant improvements in scores 
were noted for all measures between pre and post treatment baselines, demonstrating an 
improvement of scores after treatment occurred. Stable baselines were observed 
following treatment (comparing baselines 3 to 4) for all measures for the group 
indicating that performance did not change significantly once treatment was removed. 
These results are shown in Figure 3.1 below. 
Figure 3.1 Mean Percent Accuracy on Discrete Linguistic Measures Over Time 
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PAL Analysis by Sentence Type 
Data are reviewed in detail from the sentence production subtest from the PAL. 
This elicits five types of sentences using a constrained picture description task. 
Specifically, the examinee is asked to generate a sentence about a picture, given a verb 
and target items to include. The sentence-initial word is cued which requires use of a 
particular grammatical structure . Data collected from this subtest was analyzed 
according to sentence type. A total of 25 sentences were attempted, five each of the 
following grammatical structures: passive, active , dative, dative-passive, relative 
clause. Figure 3.2 illustrates the mean performance of the group per sentence type over 
time. 
Figure 3.2 Perlormance by Sentence Type from the PAL Sentence Production 
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Table 3.5 Mean Performance on the Sentence Production Subtest of the PAL 
According to Sentence Type 
Sentence Type Interval Test df Significance 
Statistic 
Active Four baselines x2=2.565 3 .464 
Baseline 1-2 (pre tx baselines) Z=-1.134 .257 
Baseline 2-3 (pre-post tx) Z=-1.190 .234 
Baseline 3-4 {2ost tx baselines2 Z=-.973 .330 
Passive Four baselines x2=.636 3 .888 
Baseline 1-2 (pre tx baselines) Z=.OOO 1.00 
Baseline 2-3 (pre-post tx) Z=-1.089 .276 
Baseline 3-4 {2re-2ost tx2 Z=.816 .414 
Dative Four baselines x2=9.455 2 .028 
Baseline 1-2 (pre tx baselines) Z=-1.633 .102 
Baseline 2-3 (pre-post tx) Z=-2.251 .024 
Baseline 3-4 {2ost tx baselines2 Z=-1.807 .071 
Dative Passive Four baselines x2=3.ooo 3 .392 
Baseline 1-2 (pre tx baselines) Z=.OOO 1.00 
Baseline 2-3 (pre-post tx) Z=-1.000 .317 
Baseline 3-4 (post tx baselines) Z=-1.000 .317 
Relative Clause Four baselines x2=3.ooo 
,., 
.392 .) 
Baseline 1-2 (pre tx baselines) Z-.000 1.000 
Baseline 2-3 (pre-post tx) Z=-1.000 .317 
Baseline 3-4 (post tx baselines) Z=-1.000 .317 
Bold represents statistical significance 
A significant treatment effect was seen only for the dative sentence type. 
Although not significant , there was degradation of performance at the month follow-up. 
Analysis of Narrative Samples 
Measures of discourse were collected using a picture description task. 
Participants generated a story for two minutes in response to a standardized picture. 
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Relevant content was calculated using the correct information unit analysis (Nicholas 
and Brookshire, 1993) . Total number of words was tallied and compared to total 
number of new correct information words yielding a percent of correct information 
units score. Given the non-fluent, agrammatic profile of this group of participants, the 
number of verbs and the number of complete sentences produced in the narrative were 
also calculated as a measure of generalization to discourse. The Friedman test statistic 
was used to determine if a change occurred in performance over time for the group . If 
a statistically significant change was observed, the Wilcoxon Signed-Rank statistic was 
calculated to determine the interval of change. Table 3.6 shows the results of the 
analysis for these narrative measures over time. 
Table 3.6 Group Narrative Analyses Over Time. 
Measure Interval Test df Significance 
Statistic 
Percent CIU Four baselines x2=9.113 3 .028 
Baseline 1-2 (pre tx baselines) Z=-.445 .657 
Baseline 2-3 (pre-post tx) Z=-1.690 .09 
Baseline 3-4 (post tx Z=-.204 .838 
baselines) 
No. of Verbs Produced Four baselines x2=8.912 3 .03 
Baseline 1-2 (pre tx baselines) Z=-1.911 .056 
Baseline 2-3 (pre-post tx) Z=-.806 .420 
Baseline 3-4 (pre-post tx) Z=-.476 .634 
No. of Complete Sentences Four baselines x2=16.986 3 <.001 
Produced 
Baseline 1-2 (pre tx baselines) Z=-1.236 .216 
Baseline 2-3 (pre-post tx) Z=-2.558 .011 
Baseline 3-4 (post tx Z=-1.000 .317 
baselines) 
Bold represents statistical significance 
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Correct Information Units 
In this data set, a trend towards a higher CIU was observed over time. A stable 
baseline before treatment was observed for the mean percent of correct information 
units in the narrative. An improvement was seen when comparing the mean 
percentages before and after treatment although not at a level of significance. 
Performance remained stable once treatment was withdrawn suggesting a trend of 
improvement for the group on the amount of relevant content produced in discourse. 
Figure 3.3 illustrates this trend over the four baselines. 
Figure 3.3 Mean Percent CIUs Produced in a Narrative 
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Number of Verbs and Complete Sentences 
A significant change was observed in the average number of verbs produced 
between the first two baselines . When comparing change from pre-post treatment, no 
significant changes were observed; however the average number of verbs produced 
continued to improve and then remain stable at the one-month follow up interval. 
Finally, the mean number of complete sentences produced in the narrative was 
analyzed. A stable baseline was observed before treatment commenced (Baseline 1-2). 
A significant change was noted for the number of complete sentences produced 
following treatment. Figure 3.4 illustrates the trend in performance over the four 
baselines for both the number of verbs and the number of complete sentences produced. 
Figure 3.4 Mean Number of Verbs and Complete Sentences Produced in a 
Narrative 
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Analysis of Weekly Probe Data 
Performance on weekly probes was categorized for each participant according 
to accuracy on those verbs trained in the three conditions: individual , group and 
combined. A logistic regression statistic was completed to determine the interaction of 
condition and time. Table 3.7 and Figure 3.5 detail the results of this analysis. 
Table 3.7 Effects of Treatment Condition Over Time 
Source DF Chi-Square Significance 
Treatment 2 3.64 0 .16 
Week 1 0.10 0.75 
Week*Treatrnent 2 4.57 0.10 
WeekS 1 8.23 <0.01 
Week 5*Treatment 2 4.09 0.13 
Week 12 1 10.14 <0.001 
Week 12*Treatment 2 1.25 0.54 
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Figure 3.5 Effects of Treatment Condition Over Time 
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The logistic regression test statistic confirms the effects seen earlier in the 
Wilcoxon results: there is a non-significant effect for preBaselines (x2= 0.10, p=0.16), a 
significant effect of the treatment weeks (x2= 8.23, p<.01) and a significant effect of the 
post baselines (x2= 10.14, p=<.001) . These data suggest that the treatment is effective, 
but there is a slow degradation of skill post treatment. 
The statistics also show that there is no significant effect for treatment type over 
time (x2= 4.09, p=0.13), suggesting that all treatment conditions were equally effective . 
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Analysis of Function and Quality of Life Measures 
Functional and Quality of Life communication measures were taken at two 
intervals: once before treatment and once after treatment. The Wilcoxon Signed-Ranks 
test statistic was calculated to measure improvements in these areas as a result of 
treatment. Significant improvements were seen on the Assessment of Living with 
Aphasia when comparing pre-treatment and post-treatment scores (Z=1.964, p=.05). A 
significant effect of treatment was also seen on the ASHA FACS (Z=-2.136, p=.03). 
Figure 3.6 illustrates these effects. 
Figure 3.6 Group Means from Assessment of Living With Aphasia and the 
ASHA-FACS Before and After Treatment. 
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-ASHAFACS 
Post Hoc Analysis According to Severity 
Although an attempt was made to enroll a homogeneous participant group, there 
was a range of abilities present with regard to verbal expression abilities which, on 
cursory investigation, appeared to influence performance on all measures over time. 
Using descriptive statistics as cut-off scores for the PNT, (mean 63 sd 27) the group 
was divided into three ranked subgroups of non-fluent profiles: Mild (N=3), Moderate 
(N=6) and Severe (n=3). The severe group included participants who fell below lsd or 
more of the participants mean score on the PNT ( <35%), the mild subgroup included 
participants who scored above lsd or more from the mean (>90%) and the moderate 
group were those within lsd of mean (36-89%). Mean percent accuracy scores for 
combined linguistic measures were calculated for each group to investigate trends in 
performance (Figure 3.7). 
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Figure 3.7 Mean Percent Accuracy Across Discrete Language Measures by 
Severity Profile 
> 
u 
100 
90 
80 
ro 10 
'-
:::l 
u 
:;}_ 60 
...... 
~ so 
u 
'-Q) 
Cl.. 40 
c 
ro 
Q) 30 
~ 
zo 
10 
l 
j 
l 
l 
:~t-""~ 
4r-
l -
l 
I 
One Month Pre-Tx 
../' 
./" 
#'~/" ~,!/ 
~/.,:; ·< 
·-''"""''">] ... 
,.·:c·.,.. I 
"" I -, 
"" 
' ~ I "" i ~.· 
"" 
I 
- - ~i I 
I 
' 
One Week Pre-Tx One Week Post-Tx One Month Post Tx 
Pre Treatment Post Treatment 
-MILd 
N=3 
~•MOD 
N=6 
- SEV 
N=3 
The data show poorer performance for subgroup with a more severe profile, 
compared to mild and moderate profile subgroups. The severe profile subgroup also 
shows greater amounts of degradation once treatment was withdrawn. To investigate 
these findings further, mean performance was plotted for each measure within each 
profile subgroup. 
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Mild Subgroup 
Figure 3.8 Mean Percent Accuracy Per Measure by Proltle: Mild 
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Test statistics could not be calculated for the mild profile subgroup due to small 
sample sizes (N=3). However, mean percent change from pre-post treatment was 
calculated and compared to three measures for which normative data was available 
(Table 3 .8). Normative data for the PAL sentence production subtest is only available 
for a total score. Mean percent correct scores for the subgroup were calculated for the 
PNT, VNT and PAL and are presented in Table 3.8 below . The percentage of change 
between pre-treatment, pre-post treatment and post-treatment baselines are also 
represented in Table 3.8 using the standard deviations from the mean of the healthy 
control group data for each test. 
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Table 3.8 Comparisons to Normative Data on Language Tests for Mild Subgroup 
Baseline Baseline Baseline Baseline SD D. SD D. SD D. SD D. 
Test 1 2 3 4 1-2 2-3 3-4 1-4 
PNT 91 90 99 100 0.1 1.29* 0.2 1.36* 
VNT 75 .7 75.71 98.4 96.67 0.0 4.11 * 0.3 3.80* 
PAL Total Score 66.3 69.8 78.3 76 0.9 2.24* -0.61 1.63* 
*Represents clinically significant change 
A clinically significant change was defmed as greater than one standard 
deviation of improvement (compared to normative data) in keeping with Katz and 
Wertz' (1997) defmition of the amount of change clinicians might accept as indicating 
improvement. Using this benchmark, the mild subgroup demonstrated clinically 
significant changes on these measures between the pre and post treatment baselines (2-
3) and also from pre-treatment to follow-up (1 to 4). 
Scores from the sentence production subtest form the PAL were also analyzed 
specifically for the mild subgroup. As mentioned previously, in this subtest five 
sentences types are elicited via constrained sentence production task: passive, active, 
dative, dative-passive and relative clause. Points were awarded for each grammatical 
or thematic role in a sentence. Points per sentence ranged from 5 points for active 
sentences to 10 points for relative clauses yielding a total of 190 points possible. 
Accuracy for each sentence type is presented below. 
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Figure 3.9 Mean Performance on Sentence Subtypes of PAL: Mild Subgroup 
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These data show a ceiling effect for active sentences; and mixed results for all 
other sentence types. 
Moderate Subgroup 
Due to the larger sample size (N=6), statistical analyses were possible for the 
moderate subgroup. The Friedman test statistic was first calculated across the 
following measures: PNT, VNT , PAL and Verb Probe. If a significant effect was 
observed for group on a measure, the Wilcoxon Signed-Ranks test was calculated to 
locate the interval of change. Table 3.9 details the results of these analyses. 
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Table 3.9 Analysis of Performance by Profile: Moderate 
Test Statistic PNT VNT PAL: Total PAL:# of Verb Probe 
Sentences 
Friedman x2 15.964 x2 15.964 x2 16.241 x2 9.437 x2 16.ooo 
Analysis of df3 df3 df3 df3 df3 
Variance p=.001 p=.001 p=.OOl p=.024 p=.001 
Pre-Treatment Z=-.535 Z=-1.604 Z=-2.041 Z=-1.069 Z=-1.682 
(Baselines 1-2) p=.593 P=.ll p=.04 p=.285 p=.09 
Pre-Post Z=-2.201 Z=-2.207 Z=-2.201 Z=-1.826 Z=-2.207 
Treatment p=.03 p=.03 p=.03 p=.06 p=.03 
(Baselines 2-3) 
Post-Treatment Z=-.813 Z=-1.156 Z=-.135 Z=-.730 Z=-.946 
(Baselines 3-4) p=.42 p=.25 p=.89 p=.47 p=.34 
Bold represents statistical significance 
A statistically significant change was observed across the four baselines for all 
measures. Stable baselines were observed for all measures except the total score for the 
PAL Sentence Production task. Significant improvements were seen for all measures 
from pre-post treatment (baselines 2-3) followed by stable baselines post-treatment 
(non-significant changes between baselines 3-4). 
Analysis of mean performance was also completed using published normative 
data to allow for direct comparisons with the Mild and Severe subgroups (Table 3.1 0) 
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Table 3.10 Comparisons to Normative Data on Language Tests for Moderate 
Subgroup 
Baseline Baseline Baseline Baseline SD~ SD~ SD~ SD~ 
Test 1 2 3 4 1-2 2-3 3-4 1-4 
PNT 69.67 73.33 86.67 86.67 0.5 1.91 * +0.52 2.43* 
VNT 50.0 57.33 79.0 75.67 1.3* 3.93* -0.6 3.32* 
PAL Total 30 43 54.67 57 3.4* 3.07* +0.61 3.68* 
*Represents clinically significant change 
These data suggest a significant effect of treatment for this subgroup (Figure 
3 .10). 
Figure 3.10 Mean Percent Accuracy Per Measure by Profile: Moderate 
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Group performance was also analyzed for sentence type on the PAL Sentence 
Production subtest. Figure 3.11 illustrates trends in performance. 
Figure 3.11 Mean Perfonnance on Sentence Subtypes of PAL: Moderate 
Subgroup 
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While the data did not demonstrate change at a significant level , a trend of 
improvement is noted for both active and dative sentence types affecting the total 
number of accurate sentences produced by this subgroup. 
Severe Subgroup 
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As with the mild subgroup, test statistics could not be calculated for the severe 
profile subgroup due to a small sample size (N=3) . Hence, mean percent change from 
pre-post treatment was calculated and compared to three measures for which normative 
data was available (Table 3.11). 
Table 3.11 Comparisons to Normative Data on Language Tests for Severe 
Subgroup 
Baseline Baseline Baseline Baseline SD L1 SD L1 SD L1 SD L1 
Test 1 2 3 4 1-2 2-3 3-4 1-4 
PNT 19 22 44.33 32 0.4 3.19* -1.76* 1.86* 
VNT 19.0 25 48.7 35 1.1 * 4.29* -2.5* 1.81 * 
**Represents clinically significant change 
Using the benchmark by Katz and Wertz' (1997), the severe subgroup 
demonstrated clinically significant changes on these measures pre to post treatment. 
These data reveal stable baselines for the group between the pre-treatment baselines, 
but a clinically significant change pre-post treatment on the PNT. Performance 
declined for the group from post-baseline from immediately post treatment to follow-up 
(baselines 3-4); however this change was approximately 50% of the change noted 
during treatment. When follow-up scores were compared to pre-treatment, a significant 
treatment effect remained at 1.86 standard deviations of improvement. The VNT 
scores were less stable between pre-treatment baselines compared to the PNT. 
Participants in the severe profile demonstrated a significant change of 1.1 sd pre-
treatment a larger change pre-post treatment and once again a regression at one-month 
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follow-up. A clinically significant improvement was still seen at follow-up when those 
scores are compared to those obtained before treatment began. Performance for the 
PNT and the VNT and verb probe is illustrated below in Figure 3 .12. 
Figure 3.12 Mean Percent Accuracy Per Measure by Profile: Severe 
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Analysis of Data Using More Stringent Alpha Levels 
Given the large number of test statistics calculated in this study, the likelihood 
of a Familywise error (FWE) is increased. Simply stated, as more tests are conducted , 
the likelihood that the result is significant due to chance increases. One method of 
correcting for Type 1 (false positive) errors in post-hoc analyses is to reduce the alpha 
level (Olejnik, Supattathum & Huberty, 1997). When the data is reviewed with an 
adjusted alpha of p=.01 , significance is seen for the following discrete language 
performance measures: PNT noun naming (Z=-2.866, p=.004, )VNT verb naming (Z=-
3.062, p=.002). Performance on the weekly photographic verb probe was also noted 
between pre and post treatment measures (Z=-3 .063 , p=.002) and also with the logistic 
regression statistic during the weekly measures (X2 8.23 , p=<01). At the sentence level 
using the PAL, the number of complete sentences approached significance (Z=-2.375, 
p=.018). Functional and Quality of Life measures did not meet this criterion at .05 and 
.03 respectively . These findings taken together demonstrate strong evidence of the 
benefits of this treatment on lexical retrieval and sentence production for untrained 
items. 
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Discussion 
Two treatment paradigms exist in remediation of aphasia. To date studies have 
not investigated the effect of combining these treatments outside of a comprehensive 
intensive treatment program. This study was the first to investigate the outcomes of a 
combined treatment for persons with chronic aphasia in a non-intensive environment. 
Discrete Language Measures 
Baselines were taken on discrete language measures: standardized measures of 
noun and verb naming , a standardized measure of sentence production and a verb 
generalization probe consisting of 81 photographs of the trained verbs. These baselines 
were taken at four points in time: one month and one week before treatment, one week 
and one month after treatment. Results showed stable scores (no significant change in 
performance) for all the measures between the pre-treatment baselines for the four 
measures , a statistically significant change pre-post treatment and stable scores (no 
significant change in performance) between the post treatment baselines. These results 
indicate that the treatment provided a positive change in performance on generalized 
measures of noun naming , verb naming and the number of accurate sentences produced 
during a constrained sentence production test. These data also reveal significant 
improvements in the use of trained verbs in a different communicative environment, i.e . 
participants generalized the use of the trained verbs in response to a written stimulus to 
the use of the trained verb in response to a pictured stimulus. 
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Narrative Analyses 
Data taken regarding the use of verbs in connected speech yielded mixed 
results. A picture description task (Nicholas and Brookshire, 1993) was used to elicit 
a 2-3 minute narrative. Narratives were analyzed using the percent correct information 
units described by Nicholas and Brookshire. Additionally, the total number of verbs 
and total number of accurate sentences produced were tallied and analyzed as another 
measure of the use of verbs in connected speech. The percent correct information 
units was calculated by taking the total number of accurate relevant words in the 
narrative in comparison to the total number of words produced. Fillers and non-word 
repetitions were excluded from the total word count in this analysis. This analysis 
yielded a measure of relevancy and efficiency in discourse. No statistically significant 
change was observed for the group in this measure as a result of the treatment. The 
number of verbs produced in each of the narratives was also not significantly different 
as an effect of the treatment. Indeed a stronger change was observed in verb count 
between the pre-treatment baselines compared to the pre-post treatment baselines (Z=-
1.1911, p=.06; Z-.806, p=.42 respectively). The number of complete sentences 
produced by the group in the narratives did, however, demonstrate a significant effect 
of treatment. Stable pre-treatment baselines (no significant change in scores) were 
observed between pre-treatment baselines (1-2), significant change between pre-post 
treatment baselines, and stable baselines post-treatment were observed for the group. 
The lack of change in percent CIUs for the group suggests that the improved noun and 
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verb retrieval seen on the PNT, and VNT did not generalize further to connected speech . 
However, it is difficult to interpret these results fully. Nicholas and Brookshire (1994) 
originally collected test-retest reliability data on the use of ten pictured prompts. They 
found the average variability between tests to be about 4. Using this benchmark, we 
would expect a mean change of 8 between the pre-treatment baselines and an average 
of 7 between the pre-post treatment baselines. The prompt used in this study however , 
used only one picture for the narrative sample- and so the expected variability from 
such a small sample is unknown. 
No significant change was noted for the total number of verbs produced in the 
samples; however the mean number of complete sentences produced by the group did 
improve significantly during the treatment phase. These findings taken together 
suggest that while the percentage of the accurate and relevant words produced in the 
narrative did not change significantly, participants as a group did show improved use of 
grammatical rules as a result of the treatment. 
Functional and Quality of Life Outc01nes 
Functional and quality of life measures were taken at two points during the 
study: before and after the treatment . The communicative independence score from 
the ASHA FACS was completed by an individual who knew the participant well. This 
score is derived from 43 questions organized into the following domains: Social 
communication, communication of basic needs , reading writing and number concepts 
and daily planning . Responders were asked to rate the participant along a 7-point scale 
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with seven indicating "does" and zero indicating "does not at all". For the majority of 
the study participants, the rater was a spouse or partner. For two participants however, 
the questionnaire was completed by an SLP who knew the participant well from their 
previous therapies . The group demonstrated a significant change pre-post treatment on 
the communicative independence scores (Z=-2.199, p=.03) suggesting that other 
individuals noticed a change in the participants' functional communication. 
Anecdotally, family members and raters reported that the study participants seemed 
more confident in social situations and were less dependent in novel environments . 
Further, they reported that the participants were using more verbs and phrases 
spontaneously at home and with improved communicative effectiveness as a result. 
The ALA was administered to the individual with aphasia at the first baseline, 
pre-treatment and at the third baseline, one week post treatment to quantify the 
participants' perceptions of aphasia and the impact of aphasia on their quality of life. 
The measure posed questions using a 4-point rubric on such topics as feelings about 
aphasia, ability to communicate in novel and familiar environments, the impact of 
aphasia on daily roles etc. The overall score for each participant was used to determine 
amounts of change in self-perceptions. Data revealed a significant change in these 
scores pre-post treatment (Z=-1.964, p=.05) indicating that individuals with aphasia 
identified a lesser impact of aphasia on their quality of life as a result of this treatment. 
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Analyses According to Profile of Aphasia 
Despite an attempt to recruit a homogenous participant group, variable 
performance existed within the group across linguistic tasks. To study this further, 
post-hoc analyses were completed according to severity ratings. Participants 
demonstrated greatest variability as a group on the percent correct scores of noun 
naming (PNT). These scores ranged from 17-90%, with a mean of 67%, and median of 
68%. To determine if severity of aphasia profile correlated with overall performance 
on discrete language measures, we developed categories of severity using standard 
deviations from the mean scores on the PNT. Participants were assigned to mild, 
moderate and severe if their scores on the PNT fell above , within and below 1 standard 
deviations of the mean respectively. In this comparison, participants showed a 
difference of approximately 20 percentage points between scores across the discrete 
language measures demonstrating that severity was a predictor of performance (Figure 
3 .7). 
Mild Subgroup 
Using >1sd of change as clinically significant improvement (Katz & Wertz, 
1997), participants in this subgroup (N=3) demonstrated a clinically significant 
treatment effect on all measures PNT , VNT and PAL (sd of change: 1.29, 4.11, 2.24 
respectively). Although they also showed a slight decline in performance at post-
treatment follow up, these scores still reflected a clinically significant change compared 
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to the pre-treatment scores (sd of change: 1.36, 3 .80, 1 ;63, respectively). These 
findings suggest that this treatment is beneficial in improving lexical retrieval for verbs 
and nouns as well as dative sentence types for individuals with mild agrammatic 
profiles of aphasia . 
This subgroup of patients demonstrated a ceiling effect with simple active 
sentences on the PAL sentence production subtest. A treatment effect was seen for 
dative sentences; however this skill demonstrated regression at follow-up. Active and 
dative sentences were trained repeatedly during the VNeST protocol likely contributing 
to the observed pattern of improvement. 
Moderate Subgroup 
Participants in this subgroup showed a clinically significant treatment effect on 
the measure of noun and verb naming as well as sentence production (PNT, VNT and 
PAL) when comparing mean scores of the group to descriptive statistics . A marginal 
decline in performance was seen on the VNT (sd 0.6), but yet again, participants scores 
at follow-up continued to reflect a significant treatment effect. Scores on the PNT and 
the PAL however, continued to improve at one month follow-up demonstrating lasting 
improvements. Pre-treatment comparisons also showed a clinically significant change 
on the VNT and the PAL suggesting either a learning effect or greater variability in 
performance for this group. Effects between the pretreatment baselines are smaller in 
comparison to those seen pre-post treatment, especially for the VNT: 1.3 sd change 
between pre-treatment scores, compared to 3.93 sd change between pre-post tx scores. 
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These findings demonstrate that this treatment program was effective in verb 
and noun naming as well as the number of complete sentences produced. 
Severe Subgroup 
Participants in this subgroup demonstrated a clinically significant change for 
noun retrieval. They showed stable pre-treatment baselines as defined as no clinically 
significant changes between baselines 1-2. A strong level of change (3 .19 sd) was 
noted between between pre and post treatment baselines demonstrating a strong 
treatment effect. While a regression was seen at one-month follow-up compared to the 
immediate post treatment scores, participants showed a clinically significant change at 
follow-up when this score was compared to pre-treatment performance. These findings 
suggest that this verb treatment resulted in generalized effects to noun retrieval. 
Participants in this subgroup demonstrated variability in their verb retrieval 
skills. The pre-treatment baseline scores showed a clinically significant change 
(+1.lsd), however a relatively stronger level of change was seen between pre and post 
treatment scores (4.29 sd). Comparably to PNT data, this subgroup demonstrated 
degradation of skill at follow-up when those scores were compared to those taken 
immediately post-treatment. However, as seen with the PNT performance, the amount 
of change in scores was clinically significant at follow-up compared to the initial pre-
treatment score. Scores obtained from the verb probe also mirrored this pattern. 
Baseline scores were stable("' 10% accuracy), and improved to over 30% accuracy post 
treatment. Again, degradation in skill was observed at follow-up; however relative to 
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scores seen before treatment, a significant treatment effect was maintained. These 
findings taken together suggest that this treatment program was beneficial for 
individuals with severe non-fluent profiles of aphasia in lexical retrieval of both nouns 
and verbs. 
What is unclear, without additional follow-up testing, is whether performance 
would have continued to decline over time. Administering another test at a longer 
interval post treatment would be helpful in answering this question. Other questions 
worth considering are whether performance would have been maintained better if 
treatments had been trained longer for this group, or if the treatment phase had 
transitioned to a structured home program to facilitate retention of learned skills. 
Before recommending this treatment to individuals with these more severe profiles of 
aphasia, these questions should be answered in follow-up studies. 
Post-hoc analyses according to severity profile seem to suggest that while all 
benefit from the treatment as prescribed in this study the following may also be 
appropriate: mild subprofiles may benefit from an adapted version ofVNeST to 
support increased production of complex sentences. Moderate subprofiles seem to 
demonstrate the greatest level of benefit from the treatment as prescribed in this study. 
Severe subprofiles may benefit from treatment that is trained longer or which is not 
discontinued so abruptly. 
90 
Recovery and Time Post Onset 
For many years , studies supported the fact that the greatest amount of language 
change post-stroke occurred in the first three months (Lendrem & Lincoln, 1985). A 
secondary assumption was that patients made less progress in therapy after the first year 
- due to the notion that "spontaneous recovery" is occurring in the immediate period 
after stroke and may last as long as a 1year (Moss & Nicholas, 2006). However, several 
more recent studies undertaken in the last decade demonstrate that language change can 
occur following speech-language treatment in patients who were as much as 5 years 
post onset (Fitzpatrick, 1999; Robey , 1998). 
The participants in this study were on average 8.75 years post-onset of their 
stroke (range 1.5-20, median 9.5), yet all demonstrated significant linguistic and 
psychosocial changes as a result of this treatment approach. This study lends support 
to the idea that individuals who have been living with aphasia for many years still have 
the potential for significant and lasting change. 
Dosage of Treatment 
The treatment program employed in this study involved 4.5 hours of treatment 
each week for 6 weeks. This amount of treatment does not meet criterion for the 
definition of "intensive treatment," yet strong treatment effects were seen on measures 
of generalized language performance. Additionally moderate treatment effects were 
seen on measures of functional communication and quality of life. This volume of 
treatment is comparable to the amounts typically seen in medically reimbursed 
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outpatient settings seems to be not only beneficial, but also a cost-effective means of 
service delivery. 
Effect of Training Environment 
The primary focus of this study was to understand the effect of the training 
environment. The verb probes administered during the multiple-baselines described 
above were also administered at the end of the second day of treatment each week. 
Percent accuracy was calculated for each subject according the training condition of the 
verb. Analysis of these data revealed that there was no significant difference between 
performance on verbs in each treatment condition. In other words , all verbs trained 
improved regardless of whether they were trained exclusively in individual or group 
conditions or whether they were trained in the combined condition. These data do not 
support the hypothesis that training verbs in the combined environment would lead to 
better performance than training verbs exclusively in one condition. 
There were several components of this study that compromised the training 
environment. The group treatment allowed for dynamic and open dialogues. As a 
result, topics shifts in the conversation were observed frequently and many verbs were 
produced in the group sessions. Also verbs, in general, are less specific and offer more 
flexibility in contextual use than nouns. For example, the verb "choose" can be used in 
any number of different conversational topics. The flexibility in both group format and 
nature of stimulus afforded participants with an opportunity to use all the verbs in the 
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group environment. Therefore, many "individual treatment only" verbs were heard 
and or/practiced in the group treatment session. 
Summa.ry of Study 2 
The first research question in this study aimed to understand whether a 
treatment approach which combined VNeST and focused group treatment would result 
in increased verb production compared to verbs trained for the same duration in only 
individual or group treatment. Data showed that verbs trained in the combined 
treatment did not improve better than verbs trained in only individual or group 
treatments. Rather, all verbs trained in all environments improved equally well when 
measured on a probe of picture-confrontation naming. 
The second research question sought to determine if this treatment approach 
resulted in linguistic and functional change for individuals with aphasia. Data for the 
group revealed strong treatment effects on measures of lexical retrieval for untrained 
items on measures of both verb and noun picture naming tasks . Significant treatment 
effects were also seen for sentence production on a constrained sentence production 
task. Family members observed significant functional linguistic change on the part of 
the participants as measured by the ASHA FACS. 
The third research question investigated whether a treatment approach that 
combined individual plus focused group intervention would result in increased verb 
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production in connected speech. Data showed that the number of verbs produced in 
each of the narratives was not significantly different as an effect of the treatment. 
Additionally, the percent correct information units produced over time did not show 
significant change as an effect of treatment. These findings together suggest that the 
changes in lexical retrieval observed did not generalize to connected speech. A 
significant effect of treatment was seen in the number of complete sentences produced 
by the group in the picture description narratives. These findings taken together 
suggest that the treatment led to an effect in grammatical rules rather than lexical usage 
in discourse. Connected speech was also measured in a test of constrained sentence 
production. Here a significant treatment effect was also seen in the percent of accurate 
sentences produced by the groupThe final research question in this study was whether 
this treatment approach resulted in quality of life improvements for the individual with 
aphasia. Data taken from the Assessment of Living with Aphasia revealed that 
participants perceived a reduced impac~ from aphasia on their quality of life as a result 
of this treatment. 
These findings demonstrate significant linguistic, functional and psychosocial 
changes as a result of an intervention program that combined an impairment-based 
treatment in a collaborative manner with a socially-oriented treatment. This study is 
the first to investigate such a treatment approach outside of a comprehensive, intensive 
program. This study also demonstrates that individuals with chronic profiles of aphasia 
can benefit from treatment. 
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The results of this study provide the first objective measures for an integrated 
impairment and socially-oriented treatment model in a non-intensive, cost-effective 
treatment program. While the results did not demonstrate superior outcomes for verbs 
trained in a combined manner in comparison to those trained exclusively in an 
individual or group environment, this is likely because this study did not control the 
environment sufficiently. As mentioned previously, given the generative, participant-
oriented style of the group treatment many individual verbs were also produced in the 
group condition. To better understand the specific benefits of each training 
environment, a randomized controlled study should be undertaken using different 
participants in each condition. In such phase 2 study, treatment environments would be 
contained and a larger cohort of participants should be recruited. 
To direct future treatments , it would also be useful to review the group treatment 
footage/transcripts to determine which verbs were produced by each participant along 
with their relative frequency and original treatment environment. 
Next steps might investigate the benefits of including principles of complexity into 
the VNeST program for the milder subgroup of participants. Further investigating the 
benefits of this program with a larger cohort of more severely impaired individuals is 
also recommended. Specifically using a randomized controlled trial , one could 
compare the effectiveness of VNeST + Group for a 6-week duration versus a 10-week 
duration to see if the treatments were improved with longer treatment phase and if those 
effects were maintained longer post treatment. 
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Chapter 4 
General Summary and Conclusions 
Findings from study one represent the first objective evidence of linguistic and 
psychosocial change, for individuals with chronic aphasia, as a result of an 
interdisciplinary, intensive comprehensive aphasia program. Significant change was 
observed in those measures of performance in specifically treated areas for both cohorts 
of patients. For the second cohort, these goal areas continued to improve at three 
months post treatment suggesting lasting results from this approach. Our results also 
provide evidence of significant change on functional and quality of life measures. 
There were many uncontrolled variables in this study. One important consideration 
was that participants were not matched for profile of aphasia and although the overall 
schedule and breakdown of treatment type was the same, each participant received 
different treatments based on the individualized goals. 
To determine whether the explicit training of goals across environments was 
instrumental in effecting change for these participants, Study Two was completed. We 
enrolled a homogenous group of 12 participants with identified speech-language goals 
in the area of verb and sentence production. Participants received treatment consisting 
of one impairment-based treatment, VNeST, and one socially-oriented treatment, 
conversation group, twice a week, for six weeks. Outcomes from this experimental, 
multiple-baseline, within subjects design, demonstrated significant treatment effects on 
generalized measures of noun naming, verb naming, number of complete sentences 
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produced during both during a constrained sentence production task and in a picture 
description task. Additionally, measures of functional communication and quality of 
life also significantly improved as a result of this treatment program. While there was 
no significant effect of the training environment, i.e. the verbs trained in a combined 
environment did not improve to a greater degree than those trained in either individual 
or group treatment alone, all verbs improved equally well. This finding was likely due 
to the uncontrolled nature of stimuli in the group environment. Many "individual only" 
words were used by participants in the group training environment. The fact that this 
trend was not seen in reverse , i.e. group verbs were not observed in the individual 
session, lends support to the hypothesis that group treatment allows for natural and 
varied language opportunities and may help with generalization of language function. 
The common theme in both of these studies was the integrated use of 
impairment and socially oriented treatments for individuals with chronic aphasia. 
Findings from both studies taken together provide evidence that an integrated treatment 
program is effective in improving language, communication, and quality of life for 
individuals with stroke-induced aphasia who are in the chronic stages of recovery . 
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APPENDIX A 
Individualized Speech-Language Treatment Plan 
Cohort 1 Speech-Language Goal Areas Individual Treatment Measures of 
Participants Concerns Approach Performance in 
Targeted Area 
Anomia (deficit at level of Word Finding Phonological PNT , 
phonological output Sentence/ Components Analysis VNT 
lexicon [POL]) Discourse (Leonard, Rochon & PAL: Picture 
Morphosyntactic deficits Production Laird , 2008) homophone 
in production Divergent Naming matching, 
Reduced narrative Treatment of production of 
production skills Underlying Forms affixed words, 
(Thompson & Shapiro , sentence production, 
2005) oral repetition 
Picture Description 
task. 
2 Anomia (alphabetical word Word Finding Semantic Feature Picture Description 
fluency) Discourse Analysis (Boyle & task 
Cohesion in Discourse Production Coelho, 1995) 
Sentence Production 
incorporating relative 
clauses 
Nan·ative production 
focusing on 
macrostructure, word-
finding and increased 
number of clausal 
hrases. 
3 Anomia (phonemic output Word Finding Word Fluency PNT, 
buffer) Articulatory Discourse PAL: production of 
Prosodic abnormalities Precision/ Apraxia comprehension affixed words, 
Morphosyntactic Discourse Treatment of sentence production, 
difficulties Comprehension Underlying Forms oral rep, picture 
Discourse Comprehension Reading Multiple Oral homophone 
Comprehension Rereading DCT-R 
Sentence (Beeson,1998) Picture Description 
production Narrative productions task 
(using reading 
comprehension tasks). 
4 Anomia (output semantic Word Finding Semantic Feature PNT 
system and POL) Analysis , Word Fluency PAL: production of 
Morphosyntactic Sentence Conversational Scripts affixed words, 
difficulties at sentence Production TUF- passive sentence production, 
level constructs oral rep 
Narrative production Picture Description 
task 
5 Anomia (output semantic Word Finding Word Fluency PNT 
system) verbs worse than Verb Production Semantic Feature VNT 
nouns Active-Passive Analysis (SFA) (Boyle PAL: sentence 
Morphosyntactic sentence & Coelho, 1995) production , oral rep 
difficulties (produced production Verb Network Picture Description 
mainly svo sentence Strengthening task 
constructs conjoined with Treatment (VNeST) 
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"and") (Edmonds,2009) 
Narrative production Treatment of 
Underlying Forms 
(Thompson & Shapiro, 
2005) 
6 Anomia (output semantic Writing Anagram, Copy, Recall PNT 
system) Word Finding Therapy (Beeson,1999) PAL: production of 
Morphosyntactic Personal Semantic Feature affixed words, 
difficulties Narratives Analysis sentence production , 
Narrative Production Conversational Scripts oral repetition 
Global dysgraphia Picture Description 
Task 
Cohort 2 Speech-Language Goa! Areas Individual Treatment Measures of 
Participants Concerns Approach Performance in 
Tar eted Area 
Anomia (deficit at the Word finding Semantic Feature Analysis PNT, VNT, PAL: 
level of output semantic (Boyle & Coelho, 1995) Production of 
system and Affixed Words; 
phonological output Sentence 
lexicon)- verbs worse Production; 
than nouns; Picture 
Description task 
Limited verb usage with Verb Production Verb Network 
morphosyntactic Active-Passive Strengthening Treatment 
difficulties- inflectional Sentence Production (VNeST) (Edmonds,2009) 
worse than derivational 
Treatment of Underlying 
Forms (Thompson & 
Shapiro, 2005) 
2 Severe Anomia (deficit Word finding AAC (Beukelman et a!, PNT, VNT, PAL: 
at the level of semantic 2007) Oral Repetition, 
system) Discourse 
Comprehension 
Auditory Auditory AAC (matching icons with Test-Revised, 
Comprehension Comprehension verbally presented Picture 
scenarios) Description task 
Global Dysgraphia Written Language: Copy Anagram Recall 
Single Word Key Treatment (CART) (Beeson, 
Vocabulary 2002) 
Functional SeeAAC and 
Communication Conversational Scripting 
(Holland eta!, 2002, 2010} 
3 Anomia (deficit at level Word finding. Phonological Components PNT, VNT, PAL: 
ofthe phonological Analysis (Leonard, Rochon Oral Repetition, 
output lexicon and & Laird, 2008) Production of 
phonological output Affixed Words, 
buffer); alphabetical Sentence 
word fluency Production; 
Improved sentence Verb Network Picture 
Morphosyntactic production. Strengthening Treatment Description task, 
difficulties - (VNeST) (Edmonds,2009) Alphabetical Word 
inflectional worse than FluenCJ:: 
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derivational Treatment of Underlying 
Forms (Thompson & 
Sentence Complexity Shapiro, 2005) 
4 Anomia (deficit at Word finding AAC using proloquo2go. PNT, Discourse 
primarily at semantic (Beukelman et al, 2007) Comprehension 
level) Test-Revised, 
Picture 
Auditory Auditory AAC (matching icons with Description task 
Comprehension at Comprehension verbally presented 
simple passive sentence scenarios) 
level 
Global Dysgraphia Written Language: CART (Beeson, 2002) 
Single Word Key 
Vocabulary 
Functional See AAC and 
Communication Conversational Scripting 
(Holland et al, 2002, 2010) 
5 Anomia (deficit at level Word Phonological Components PNT, PAL: Oral 
of the phonological Finding!Intelligiblity Analysis (Leonard, Rochon Repetition, 
output buffer); & Laird, 2008) Production of 
Alphabetic Word Affixed Words, 
Fluency Sentence 
Production; 
Sentence Modified Oral Reading for Picture 
Morphological deficits complexity. Language in Aphasia Description task, 
(derivational worse than (Cherney eta!, 2008) DCT 
inflectional) 
Treatment of Underlying 
Sentence Complexity/ Forms (Thompson & 
Auditory Shapiro, 2005) 
Com rehension 
6 Anomia (deficit at the Word Finding Phonological Components PNT,PAL: 
level of phonological Analysis (Leonard, Rochon Production of 
output buffer); & Laird, 2008) Affixed Words, 
alphabetical word Sentence 
fluency Production, Picture 
Description task, 
Sentence Complexity Sentence/Discourse Sentence/Discourse Alphabetical Word 
Production Production targeting clauses Fluency 
and cleft sentences via TUF 
(Thompson, Shapiro et al, 
1993, 2001) 
Usage of non-specific PACE/Design generation 
language/unclear tasks (Davis and Wilcox, 
referents 1981) 
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7 Anomia (deficit at the Word Finding Phonological Components PNT, PAL: Oral 
level of phonological Analysis (Leonard, Rochon Repetition, 
output buffer); & Laird, 2008) Production of 
alphabetical word Affixed Words, 
fluency Sentence 
Production, Picture 
Sentence Complexity Sentence/Discourse Sentence/Discourse Description task, 
Production Production targeting clauses Alphabetical Word 
and cleft sentences via TUF Fluency 
(Thompson, Shapiro et al, 
1993,2001) 
Usage of non-specific PACE/Design generation 
language/unclear tasks (Davis and Wilcox, 
referents 1981) 
8 Anomia (deficit at the Word Finding Phonological Components PNT, PAL: Oral 
level of phonological Analysis (Leonard, Rochon Repetition, 
output buffer); & Laird, 2008) Production of 
alphabetical word Affixed Words, 
fluency Sentence 
Production, Picture 
Sentence Complexity Sentence/Discourse Sentence/Discourse Description task, 
Production Production targeting clauses Alphabetical Word 
and cleft sentences via TUF Fluency 
(Thompson, Shapiro et a!, 
1993, 2001) 
Usage of non-specific 
language/unclear PACE/Design generation 
referents tasks (Davis and Wilcox, 
1981) 
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APPENDIXB 
Verb Categories by Subject Group 
Participant Group 1 
Individual Treatment Verbs: 
Dining Hobbies Sports 
Wipe Cook Finish 
Choose Collect Play 
Drink Read Start 
Eat Paint Hit 
Order Draw Pass 
Pay Find Race 
leave Walk Catch 
Taste Build Run 
Share Dance Score 
Group Treatment Verbs: 
Travel Communication News/ Events 
Miss Meet Vote 
Search Call Charge 
Carry Hear Protest 
Board Fight Lost 
Change Show Judge 
Visit Marry Stop 
View Kiss Free 
Buy Answer Arrest 
Remember Tell Attack 
Combined Treatment Verbs: 
Occupation Household Healthcare 
Bake Break Pack 
Sell Clean Prescribe 
Count Hold Push 
Save Move Check 
Teach Open Test 
Repair Polish Weigh 
Write Slice Take 
Own Wash Rest 
Sort Sweep Scan 
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Participant Group 2 
Individual Treatment Verbs: 
Occupation Household Healthcare 
Bake Break Pack 
Sell Clean Prescribe 
Count Hold Push 
Save Move Check 
Teach Open Test 
Repair Polish Weigh 
Write Slice Take 
Own Wash Rest 
Sort Sweep Scan 
Group Treatment Verbs: 
Dining Hobbies Sports 
Wipe Cook Finish 
Choose Collect Play 
Drink Read Start 
Eat Paint Hit 
Order Draw Pass 
Pay Find Race 
leave Walk Catch 
Taste Build Run 
Share Dance Score 
Combined Treatment Verbs: 
Travel Communication News/ Events 
Miss Meet Vote 
Search Call Charge 
Carry Hear Protest 
Board Fight Lost 
Change Show Judge 
Visit Marry Stop 
View Kiss Free 
Buy Answer Arrest 
Remember Tell Attack 
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Participant Group 3 
Individual Treatment Verbs: 
Travel Communication News/Events 
Miss Meet Vote 
Search Call Charge 
Carry Hear Protest 
Board Fight Lost 
Change Show Judge 
Visit Marry Stop 
View Kiss Free 
Buy Answer Arrest 
Remember Tell Attack 
Group Treatment Verbs: 
Occupation Household Healthcare 
Bake Break Pack 
Sell Clean Prescribe 
Count Hold Push 
Save Move Check 
Teach Open Test 
Repair Polish Weigh 
Write Slice Take 
Own Wash Rest 
Sort Sweep Scan 
Combined Treatment Verbs: 
Dining Hobbies Sports 
Wipe Cook Finish 
Choose Collect Play 
Drink Read Start 
Eat Paint Hit 
Order Draw Pass 
Pay Find Race 
leave Walk Catch 
Taste Build Run 
Share Dance Score 
104 
REFERENCES 
Albert, M. (2003). Aphasia therapy works. Stroke 34(4), 992-993. 
Antonucci, S.M. (2009). Use of semantic feature analysis in group aphasia treatment. 
Aphasiology, 23(7-8), 854-866. 
Aten, J.L., Caliguri, M.P.,& Holland (1982) . The efficacy of functional communication 
therapy for chronic aphasic patheints. Journal of Speech and Hearing Disorders, 47, 
93-96. 
Basso, A., (2005). How intensive/prolonged should an intensive/prolonged treatment 
be? Aphasiology, 19,975-984. 
Bhogal, S.K., Teasell, R .. , & Speechley, M. (2003). Intensity of aphasia therapy, 
impact on recovery . Stroke, 3, 987-993. 
Blackstone, S., & HuntOBerg, M. (2003). Social Networks: A communication inventory 
for individuals with complex communication needs and their communication partners. 
Monterey, CA: Augmentative Communication, Inc. 
Bollinger, R., Musson, N. & Holland, A . (1993). A study of group communication 
intervention with chronically aphasic persons. Aphasiology, 7, 301-313. 
Boyle, M. (2004) . Semantic features analysis treatment for anomia in two fluent 
aphasia syndromes. American Journal of Speech-Language Pathology, 13 236-249 
Boyle, M. & Coelho, C. (1995). Application of semantic feature analysis as a treatment 
fo aphasic dysnornia. American Journal of Speech-Language Pathology, (4) 94-98. 
Borkowski, J.G., Benton, A.L. & Spreen, 0. (1967). Word fluency and brain damage. 
Neuropyschologia, 5, 135-140. 
Brookshire , R. H. & Nicholas, L. E. (1993). The discourse comprehension test. Tucson, 
AZ: Communication Skill Builders/The Psychological Corporation . 
Brookshire, R.H., & Nicholas, L.E. (1994). Test-retest stability of measures of 
connected speech in aphasia. Clinical Aphasiology, 22, 119-133. 
Buchner, A., Erdfelder, E., Paul, F., & Lang, A. (2009). G*Power (Version 
3 .1.2)[Computer program]. http: //www .psycho.unduesseldorf.de/aap/projects/gpower/ 
105 
Caplan, D. & Bub, D. (1990). Psycholinguistic assessment of aphasia. Mini-seminar 
presented at the annual convention of the American Speech-Language-Hearing 
Association, Seattle, WA. 
Chapey, R. (2008) Language Intervention Strategies in Aphasia and Related 
Neurogenic Communication Disorders. Burlington, MA: JBLearning. 
Cherney , L.R, Patterson, J.P. & Raymer, A.M. (2011). Intensity of aphasia therapy: 
Evidence and efficacy. Current Neurology and Neuroscience Reports. 
Cherney , LR, Patterson, JP, Raymer, AM, Frymark, T & Schooling, T (2008). 
Evidence-based systematic review: Effects of intensity of treatment and Constraint-
Induced Language Therapy for individuals with stroke-induced aphasia . Journal of 
Speech, Language and Hearing Research, 51 , 1282-1299. 
Cherney, LR, Patterson, JP, Raymer, AM, Frymark T & Schooling T (2010). Updated 
evidence- based systematic review: Effects of intensity of treatment and Constraint-
Induced Language Therapy for individuals with stroke-induced aphasia. 
http: //www .asha.org/uploadedFiles/EBSR-Updated-CILT .Qdf 
Cho-Reyes , S. & Thompson, C.K. (2012) . Verb and sentence production in aphasia: 
Northwestern assessment of verbs and sentences (NAYS). Aphasiology, 23, 1381-
1397. 
Coelho, C., McHugh, R.E., Boyle M. (2000). Semantic Feature analysis as a treatment 
for aphasic dysnomia: a replication . Aphasiology, 14 (2) , 133-142. 
Collins, A.M., Loftus, E.F (1975). A spreading-activation theory of semantic 
processing. Psychological Review, 82(6) 407-428. 
Conley , A., & Coelho, C.A. (2003). Treatment of word retrieval impairment in chronic 
Broca's aphasia. Aphasiology, 17(3 ), 2003-211. 
Swinburn, Porter & Howard (2004). Comprehensive Aphasia Test. Goral, M., & 
Kempler, D. (2009). Training verb production in communicative context: Evidence 
from a person with chronic non-fluent aphasia. Aphasiology, 23, 1383-1397 . 
Damico, J., Simmons-Mackie, N., Oelschlaeger, M. , & Tetnowski , J. (2000, June). An 
investigation of therapeutic control in aphasia therapy. Poster presented at the Clinical 
Aphasiology Conference, Waikaloa, Hawaii. 
DeDe, G._, Hoover, E . (2007) Treatment of discourse production in stressful speaking 
environments. Poster presentation at the annual convention of the American Speech-
Language-Hearing Association, Boston, MA. 
106 
DeRenzi, E., & Vignolo, LA. (1962). The Token Test: A sensitive test to detect 
receptive disturbances in aphasics. Brain, 85, 665-678 
Doyle, P., Hula, W., Hula, S., Ross, K., Wambaugh, J., Schumacher, J. and Roehrig, A . 
(2012). The Aphasia Communication Outcome Measure: Item Reduction, Scaling , and 
Concurrent Validity of Self-Reported Communicative Functioning in Aphasia. In 
Clinical Aphasiology Conference: Clinical Aphasiology Conference, Lake Tahoe , CA. 
Duncan, P. W., Wallace, D., et al. The stroke impact scale version 2.0. (1999). 
Evaluation of reliability , validity, and sensitivity to change. Stroke; 30: 2131-2140. 
Edmonds, L.A., Ojeda, J., Mammino, K ., Wu, S. (2013) The effects of Verb Network 
Strengthening Treatment on a group of persons with aphasia: Replication and 
extension of previous findings. Seminar presentation Clinical Aphasiology Conference, 
Tucson,AZ. 
Edmonds & Babb (2011) . Effect of Verb Network Strengthening Treatment in 
Moderate-to-Severe Aphasia. American Journal of Speel-Language Pathology, 20, 131-
145. 
Edmonds, L.A. , Nadeau, S., Kiran , S. (2009). Effect of verb network strengthening 
treatment (VNeST) on lexical retrieval of content words in sentences in persons with 
aphasia. Aphasiology; 23(3): 402-424. 
Elman, R. (2000). Working with Groups: Neurogenic Communication Disorders and 
the Managed Care Challenge . [Videotape.] Rockville, MD: American Speech-
Language Hearing Association. 
Elman, R. (Ed.). (2007a). Group treatment of neurogenic communication disorders: 
The expert clinician's approach. (2nd ed.). San Diego, CA: Plural Publishing. 
Elman, R. (2007b). The importance of aphasia group treatment for rebuilding 
community and health. Topics in Language Disorders, 27(4), 300-308 . 
Elman, R. (2011). Social and life participation approaches to aphasia intervention. In 
L. LaPointe (Ed.), Aphasia and related neurogenic language disorders (pp. 171-184). 
(4rh ed.). N.Y.: Thieme. 
Elman, R. & Bernstein-Ellis, E. (1999b). Psychosocial aspects of group communication 
treatment: Preliminary findings. Seminars in Speech and Language, 20,65-72. 
Elman, RJ., Bernstein-Ellis, E., (1999a) . The efficacy of group communication 
treatment in adults with chronic aphasia. Journal of Speech, Language and Hearing 
Research,42,411~19. 
107 
Filmore, C. (1968). The case for case. In Black, E.; Harms, R, editors. Universals in 
Lingusitic Theory . New York; Holt, Rinehart and Winston. 
Foley, N., Teasell, R., Bhogal , S., & Speechley, M., (2011). Efficacy of Stroke 
Rehabiliation. www.ebsr.com Downloaded March, 2013. 
Frattali, D.M., Thompson, C.K., Holland, A.L., Wohl, C.B., & Ferketic, M.M. (1995). 
The American Speech-Language-Hearing Association Functional Assessment of 
Communication Skills for Adults. Rockville, MD: American Speech-Language-Hearing 
Association. 
Hawthorne, G. (2008). The Friendship Scale and Aphasia. Unpublished raw data. 
Helm-Estabrooks & Martin, A. (2003). Manual of Aphasia Therapy, 2"d Ed. Pro-Ed. 
Austin, TX: Pro-Ed. 
Hilari, K. & Byng, S. (2001). Measuring quality of life in people with aphasia: The 
Stroke Specific Quality of Life Scale. International Journal of Language 
Communication Disorders, 36, p. 86-91. 
Hilari, K., Byng, S., Lamping, D., & Smith, S. (2003). The Stroke and Aphasia Quality 
of Life Scale-39 (SAQOL- 39): Evaluation of acceptability reliability and validity. 
Stroke, 34(8), 1944- 1950. 
Hilari, K., & Northcott, S. (2006). Social support in people with chronic aphasia. 
Aphasiology, 20(1), 17-36. 
Hillis, A.,E., & Caramazza, A.(1994). Theories of l.exical processing and rehabilitation 
of lexical deficits. In MJ. Riddoch & G.W., Humphreys (Eds), Cognitive 
neuropsychology and cognitive rehabilitation (pp 449-484). Hove, England: Erlbaum. 
Hillis , A. E., Worrall, L., & Thompson, C. K. (2008). The state of impairment- and 
consequences-based approaches to treatment for aphasia: Final commentary. In N. 
Martin, C. K. Thompson, & L. Worrall (Eds.), Aphasia rehabilitation: The impairment 
and its consequences (pp. 261-269). San Diego, CA: Plural 
Holland, A.(2013). Foreword inN. Simmons-Mackie, J. M. King & D.R. Beukelman 
(Eds), Supporting Communication for Adults with Acute and Chronic Aphasia. 
Baltimore, MD: Brookes. 
Holland, A.L. (2008). Recent Advances and Future Directions in Aphasia Therapy, 
Brain Impairment. 9 (2), 179-190 
108 
Holland, A . (2007) in Group Treatment of Neurogenic Communication Disorders, 
Second Edition, San Diego, CA: Plural Publishing. 
Holland, A.L. (1994) A Look into a cloudy crystal ball for specialists in neurogenic 
language disorders, American Journal of Speech-Language Pathology, 9; 35-36 
Holland, A.L. (1982). Observing functional communication of aphasic adults. Journal 
of Speech and Hearing Disorders, 47; 50-56 
Horton, S. (2004). Critical reflection in speech and language therapy: Research and 
practice. International Journal of Language and Communication Disorders, 39(4), 486-
490. 
Hoover, E.L., Waters, G., Carney, A., Caplan, D. (2012). An Interdisciplinary , 
Intensive Treatment Program for Persons With Aphasia. Seminar presentation at the 
annual convention of the American Speech-Language and Hearing Association, 
Atlanta, GA. 
Hoover, E.L., Kaplan, J.H. (2009). Starting an Aphasia Center in an Academic 
Setting: A Review of the First Years. Seminar presentation at the annual convention of 
the American Speech-Language and Hearing Association, New Orleans , LA 
InteRACT (2013). Downloaded April, 2013 from: 
http://www .dal.ca/diff/inteRACT .html 
Kagan, A., Simmons-Mackie, N, Rowland, A., Huijbregts , M., Shumway, E., McEwen, 
S., & Dickey, L., (2010). Assessment for Living with Aphasia. Toronto: Aphasia 
Institute. 
Kertesz, A . (2006). The Western Aphasia Battery, Revised. San Antonio, TX: 
Psych Corp. 
Kiran , S., Sandberg, C. & Abbot, K. (2009). Treatment for lexical retrieval using 
abstract and concrete words in persons with aphasia: Effect of complexity . 
Aphasiology; 1-19. 
Kiran, S. & Thompson, C.K., (2003). The role of semantic complexity in treatment of 
naming deficits: Training semantic categories in fluent aphasia by controlling exemplar 
typicality. Journal of Speech, Language and Hearing Research; 46(4): 773-787. 
Kucera, H., & Francis, W. N. (1967) . Com.putational analysis of present-day American 
English. Providence, RI: Brown Univ. Press . 
109 
Lendrem, W. & Lincoln, N. (1985). Spontaneous recovery of language in patients with 
aphasia between 4 and 34 weeks after stroke. Journal of Neurology, Neurosurgery and 
Psychiatry; 48: 743-748 
Leonard, C., Rochon, E., Laird, L. (2008). Treating naming impairments in aphasia: 
Findings from a phonological components analysis treatment. Aphasiology, 22(9), 923-
947. 
LPAA Project Group (Chapey, R. , Duchan, J., Elman, R. , Garcia, L, Kagan, A., Lyon 
J., & Simmons-Mackie, N.). (2008) . Life participation approach to aphasia: A statement 
of values for the future. In R. Chapey (Ed.), Language intervention strategies in 
aphasia and related neurogenic communication disorders (5th ed., pp. 279-289). 
Baltimore: Lippincott, Williams & Wilkins. 
Lomas, J., Pickard, L. , Bester, S ., Elbard , H. , Finlayson, A., Zoghaib, C. (1989) . The 
communicative effectiveness index: Development and psychometric evaluation of a 
functional measure for adult aphasia. Journal of Speech and Hearing Disorders, 54, 
113-124. 
Loverso , F.L., Prescott, T.E.,Selinger, M. (1988) . Cueing verbs: a treatment strategy 
for aphasic adults (CVT). Journal of Rehabilitation Research; 25 (2): 47-60. 
National Aphasia Association (2012). Retrieved July, 2012, from 
http: //www .aphasia.org 
Martin, M., & Thompson, C. K., Worrall, L., (2008). Aphasia rehabilitation: The 
impairment and its consequences. San Diego, CA: Plural Publishing Inc. 
McNeil, M.R., Doyle, P.J., Fossett, T .R.D., & Park, G.H. (2001). Reliability and 
concurrent validity of the information unit scoreing metric for the story retelling 
procedure. Aphasiology, 15,991-1006. 
Murray, L.L., & Karcher, L. (2000). A treatment for written verb retrieval and sentence 
construction skills . Aphasiology, 14, 585-602. 
Nettleton, J ., & Lesser, R. (1991). Therapy for naming difficulties in aphasia: 
Application of a cognitive neuropsychological model. Journal of Neurolinguistics, 6, 
139-157. 
Nicholas, L.E. & Brookshire, R.H. (1993) A system for quantifying the informativeness 
and efficiency of the connected speech of adults with aphasia. Journal of Speech-
Language and Hearing Research, 36,338-350. 
110 
Nickels, L. (2002). Therapy for naming disorders: Revisiting, revising, and reviewing. 
Aphasiology; 16: 935-979. 
Olejnik, S., Li, J. , Supattathum, S. & Huberty, CJ. (1997) Multiple testing and 
statistical power with modified Bonferroni procedures. Jouranl of education and 
behavioral Statistics, 22, 389-406. 
Paul, R. & Cascella, P.W. (2007). Introduction to clinical methods in communication 
disorders. Baltimore, MD: Brookes Publishing. 
Plaut, D.C. (1996). Relearning after damage in connectionists networks: Toward a 
theory of rehabilitation. Brain and Language; 52: 25-82. 
Prescott, T.E., Selinger, M., Loverso, F.L. (1982). An analysis of learning, 
gernearlization, and maintenance of verbs by an aphasic paitent. Clinical Aphasiology 
Conference: 178-182, BRK Publishers. 
Pring, T., White-Thomson, M., Pound, C., Marshal, J., & Davis , A. (1990). 
Picture/word matching tasks and word retrieval; some follow-up data and second 
thoughts. Aphasiology, 4, 479-483. 
Program for Intensive Residential Aphasia Treatment and Education (2013). Retrieved 
April 2013 from: www .pittsburgh.va.gov/pirate/ . 
Porch, B.E., (1973). Porch Index of Communicative Ability. Palo Alto: Psychologists 
Press. 
Pulvermuller, F., Neininger, B., Elbert, T., Moh, B., Rockstroh, B., Koebbel, P., Taub, 
E. (2001). Contraint-induced therapy of chronic aphasia after stroke. Stroke, 32:1621-
1626. 
Ramsberger, G., Marie, B. (2007). Self-administered cued naming theraot: A single-
participant investigation of a computer-based therapy program replicated in four cases. 
American Journal of Speech-Language Pathology, 16, 343-358. 
Raymer, A.M., Thompson, C.K., Jacobs, B., & LeGrand, H.R. (1993). Phonological 
treatment of naming deficits in aphasia: Model-based generalization analysis. 
Aphasiology, 7, 27-53. 
Rehabilitation Institute of Chicago (2013). Downloaded April, 2013 from: 
www .ric.org. 
Roach, A., Schwartz, M.F., Martin, N., Grewal, R.s., & Brecher, A. (1996). The 
Philadelphia Naming Test: Scoring and rationale. Clinical Aphasiology, 24, 121-133. 
111 
Robey, R.R. (1998). A meta-analysis of clinical outcomes in the treatment of aphasia. 
Journal of Speech, Language and Hearing Research, 41, 172-187. 
Robey, R.R. (1994). The efficacy of treatment for aphasic persons: A meta-analysis. 
Brain and Language: 47(4): 582-608. 
Rodriguez, A., Worrall, L., McKinnon, E., Groh, B., Brown, K., Van Hees, S., Dignam, 
J. & Copland (2013). Therapaeutic effect of an intensive comprehensive aphasia 
program: Aphasia LIFT. Seminar presentation Clinical Aphasiology Conference, 
Tucson,AZ. 
Ryff, C., Singer, B. & Love, D. (2004). Positive health: connecting well-being with 
biology. Philosophical Transactions of the Royal Society B, 359, 1383-1394. 
Sarno, M. (1993). Aphasia rehabilitation: Psychosocial and ethical considerations. 
Aphasiology; 7, 321-334. 
Simmons-Mack.ie, N., Code, C., Armstrong, E., Stiegler, L. , & Elman, R. J. (2002). 
What is aphasia? Results of an international survey. Aphasiology, 16(8), 837-848. 
Simmons-Mackie, N., & Damico, J. S. (1999). Social role negotiation in aphasia 
therapy: Competence, incompetence, and conflict. In D. Kovarsky, J. Duchan, & M. 
Maxwell (Eds.), Constructing (in)competence: Disabling evaluations in clinical and 
social interaction (pp. 313-341). Mahwah, NJ: Lawrence Erlbaum Associates Inc. 
Simmons-Mackie, N. (2008). Social approaches to aphasia intervention. In R. Chapey 
(Ed.), Language intervention strategies in aphasia and related neurogenic 
communication disorders (5th ed., pp. 290-318). Baltimore: Lippincott Williams & 
Wilkins. 
Simmons-Mackie, N ., Elman, R., Holland, A., & Damico, J. (2007). Management of 
discourse in group therapy for aphasia. Topics in Language Disorders, 27(1), 4~22. 
Strauss, E.; Sherman, E.M.S.; Spreen, 0. (2006). A Compendium of 
neuropsychological tests: Administration, norms, and commentary. (3rd. ed.). NY. 
Oxford University Press. Page(s): 499-526. 
Swinbum, K., Porter, G., & Howard, D. (2004). Comprehensive Aphasia Test. New 
York, NY: Psychology Press. 
Thompson, C. K. (2002). The Northwestern Verb Production Battery. Unpublished. 
Thompson, C. K. (2002). The Northwestern Verb Production Battery. Unpublished. 
112 
Thompson, C.K., Shapiro, L.P., Kiran, S., & Sobecks, (2003). The role of syntactic 
complexity in treatment of sentence deficits in agrammatic aphasia; the complexity 
account of treatment efficacy (CATE). Journal of Speech Language and Hearing 
Research; 46(3): 591-607. 
Thompson, C.K. & Shapiro, L.P. (2005). Treating agrammatic aphasia with a linguistic 
framework: Treatment of underlying forms. Aphasiology, 19: 1021-1036. 
University of Michigan Aphasia Program (2013). Retrieved April, 2013 
from:http: //iha.urnich.edu/language-literacy-services/university-michigan-aphasia-
program-umap. 
Walker, G.M., Schwartz, M.F. (2012). Short-Form Philadelphia Naming Test. 
American Journal of Speech-Language Pathology, 21, 140-153. 
Wertz, R.T., Collins, MJ., Weiss, D.G., Kurtke,j.F., Freiden, T., Brookshire, R.H., 
Pierce, J., Holzapple, P., Matovitch, V ., Mortey, G.K., Resurreccion, E. (1981). 
Veterans Administration cooperative study on aphasia; a comparison of individual and 
group treatment Journal of Speech Hearing Res. 24,580-594. 
Whitworth, Webster, & Howard (2005) A cognitive neuropsychological approach to 
Assessment and Intervention in Aphasia, Pyschology Press , New York, NY. 
Winans-Mitrick, R., Schumacher, J., Hula, W., Dickey, M., Doyle, P. (2013). 
Descriptions of an intensive residential aphasia treatment program: Rationale, clinical 
processes, and outcomes. Seminar presentation Clinical Aphasiology Conference, 
Tucson,AZ. 
Vander Gaag, A., Smith, L., Davies , S., Moss, B., Cornelius, V ., Laing, S., & Mowles, 
C. (2005). Therapy and support services for people with long term stroke and aphasia 
and their relatives: a six month follow up study. Clinical Rehabilitation,l9, 372-81. 
Vickers, C. (2010). Social networks after the onset of aphasia: The impact of aphasia 
group attendance. Aphasiology, 24(6-8), 902-913. 
Vickers, C., & Threats, T. (2007). Measuring increased life participation associated 
with attending an aphasia group. Poster presented at the annual convention of the 
American Speech-Language and Hearing Association, Boston, MA. 
113 
Curriculum Vitae 
ELIZABETH L. HOOVER 
, ehoover@bu.edu 
 
PROFESSIONAL EXPERIENCE 
BOSTON UNIVERSITY, Boston, MA 
Clinical Assistant Professor, Sargent College, (Mar '04- Present) 
Clinical Director, Aphasia Resource Center, Sargent College, June '07- Present)) 
SPAULDING REHABILITATION HOSPITAL, Boston, MA 
HEAL THSOUTH REHABILITATION HOSPITAL, Braintree MA 
Consultant (Oct 2002-May 2008) 
HEALTHSOUTH BRAINTREE REHABILITATION HOSPITAL, Braintree, MA 
Clinical Advisor (Jan 2002- Oct 2002) 
Lead Clinician (Aug 2001 - Dec 2001) 
Clinical Specialist (Jan 2001 -Aug 2001) 
Staff Speech-Language Pathologist (Jan 1998- Jan 2001) 
ST. MARY'S MEDICAL CENTER, San Francisco, CA 
Per Diem Speech Pathologist (Aug 1997- Jan 1998) 
PROFESSIONAL ACCREDITATIONS AND AFFILIATIONS 
Member Aphasia Alliance Group 
Board Certification in Neurogenic Communication Disorders and Sciences 
Member of the Academy of Neurologic Communication Disorders and Sciences 
Affiliate for the National Aphasia Association 
Massachusetts State license in Speech Language Pathology 
Certificate of Clinical Competency in Speech Language Pathology 
California State License in Speech Language Pathology 
EDUCATION 
PhD Candidate in Behavioral Neuroscience , Graduate Medical Sciences, Boston 
University School of Medicine (Expected Graduation September, 2013) 
MS Speech Pathology, California State University, Hayward, September 1996 
BA French and Linguistics, University of California at Los Angeles, September 1993 
114 
RESEARCH 
Hoover, E. (2013) . Integrating the iPad into a Comprehensive Aphasia Treatment 
Program. Seminar in Holland, A. Cutting Edge Approaches to Aphasia Management, 
SpeechPathology .Com. 
Elman, R., & Hoover, E. (2013). Integrating Communication Support into Aphasia 
Group Treatment in Simmons-Mackie, N., King, J., & Beukelman, D. (eds) Supporting 
Communication for Adults with Acute and Chronic Aphasia, Brookes: Baltimore, MD 
Hoover, E., Waters, G., Caplan, D., Carney, A. (2013). An Intensive Interdisciplinary 
Treatment Program for Individuals with Aphasia. Poster presentation at Clinical 
Aphasiology Conference, Tuscan , AZ 
Hoover, E ., Waters, G., Caplan, D., Carney, A. (2012). An Intensive Interdisciplinary 
Treatment Program for Individuals with Aphasia. Platform presentation at American 
Speech-Language and Hearing Association, Atlanta, GA 
Levy J., Hoover, E., Waters, G., Kiran, W., Caplan, D., Berardino, A., Sandberg, C. 
(2012) 
Effects of Syntactic Complexity, Semantic Reversibility, and Explicitness on Discourse 
Comprehension in Persons With Aphasia and in Healthy Controls. American Journal of 
Speech-Language Pathology Vol.21 Sl54-S165 
Hoover, EL, Waters, GW, Levy, J., Kiran, S, Caplan, D. (2011) Effects of Syntactic 
Complexity in Discourse Comprehension. Platform presentation at Clinical 
Aphasiology Conference, Fort Lauderdale, FL. Seminar presentation at the annual 
convention of the American Speech-Language and Hearing Association, San Diego,CA 
Hoover, E.L. , Kaplan, J.H. (2009). Stmting an Aphasia Center in an Academic 
Setting: A Review of the First Years . Seminar presentation at the annual convention of 
the American Speech-Language and Hearing Association, New Orleans, LA 
Hoover, E.L., Ellis , T., Rork-DeAngelis , T ., Thomas, C., Tickle-Degnen, L., Matthies, 
M , Saint-Hilaire, M. (2009) A Community Wellness Program for Individuals with 
Idiopathic Parkinson's Disease. Poster presentation at the annual convention of the 
American Speech-Language and Hearing Association, New Orleans LA. 
Hoover, E ., Ellis, T., Mathies, M., Tickle-Degnen, L., (2007) An Evidenced-Based 
Interdisciplinary Approach for Self-Management of Idiopathic Parkinson's Disease. 
Mini-seminar presented at the annual convention of the American Speech-Language-
Hearing Association , Boston, MA. 
115 
Hoover, E. , DeDe, G .. (2007). An Innovative Approach to Discourse Production in 
Stressful Speaking Environments. Poster presentation at the Living With Aphasia 
Conference, Toronto, 2007 
DeDe, G., Hoover, E. (2007) Treatment of Discourse Production in Stressful Speaking 
Environments. Poster presentation at the annual convention of the American Speech-
Language-Hearing Association, Boston, MA. 
Rubin Group. Predictors of Outcome and Effects of Psychoactive Medications in 
Prolonged Posttraumatic Disorders of Consciousness: A Multicenter Study. Archives 
ofPM&R 2004 
Bendix, K., Hoover, E.L., Katz, D., & Parkinson, D. An Interdisciplinary Approach for 
the Patient who is Slow to Recover. Presented at the American Physical Therapy 
Association, Boston 2002. 
Bendix, K., Hoover, E.L., & Parkinson, D. Management of the Confused Patient. 
Presented at the American Physical Therapy Association, Boston 2002. 
Hoover, E.L., Katz, D., O'Donnell, L. Quantitative Assessment as a tool in managing 
the slow to recover patient. Presented at the 21st Annual Neurorehabilitation Conference 
on Traumatic Brain Injury and Stroke. Oct. 2000 
Hoover, E.L., Litwack, A.B., Leavell, C. , Katz, D. Encoding Strategies in TBI and 
Right Hemisphere Disorders. Poster presentation at the American Speech Language 
and Hearing Convention Fall 1999 
Hoover, E.L. (1997) Modified Cooperative Group Treatment for Individuals with 
Moderate Aphasia in A vent, JR ( ed) Manual of Cooperative Group Treatment for 
Aphasia, Butterworth and Heinemann, Boston: MA 
Hoover, E.L. (1995) Functional Communication Treatment and Social Validation in 
Group Therapy for Aphasia California State University, Hayward 
116 
